FIGHTING DISEASE-WITHOUT DRUGS 


200 horsepower. 
Now in the convenient 
family pack. 


CHEVROLET 
LUMINA EURO 
24 SEDAN 


Wheres it written that moms 
and dads must only drive 
dull and frumpy cars? Not 
at Chevrolet. We've been 
putting high performance 
on the street 
for years. 
Now were 
letting 
parents 

in on 


the action, 


Why should 

kids have all the fun? 
Its high time someone 
liberated the 4-door sedan. 


Gave it enough muscle to 


work up a sweat. Like 200 


horsepower, 4 cams, 24 
valves — one of 
the highest- |l 
output V6s 

around. 


Sound good? 


Well, it gets even better. 


How Corvette 

helped give Lumina 

a bigger trunk. 

Lumina Euros sport 
suspension borrows an idea 


from Corvette: a fiberglass 


f transverse rear leaf spring — 


— which not only delivers 


excellent road response and 
a smooth ride, it also makes 
for more trunk space. This 
in a car with more interior 

room than Camry Accord or 


Taurus. Ingenious, huh? 


How melted asphalt 
makes for a quieter car. 
You'll find lots of thoughtful 
and surprising engineering 
in Lumina, For instance, we 
used baked-on asphalt noise- 
control patches and rigid 
steel beams under the 
interior to help isolate it, to 
keep the decibels 
down and the 


sh: out. 


We gave it standard 
anti-lock brakes to help 

you steer and stop safely on 
slippery surfaces. In fact, 
we made over a dozen 
refinements this year alone. 
It wasnt easy creating a car 
this convenient and this fun. 
But then, what else would 
you expect from the 


Heartbeat of America? 


THE HEARTBEAT OF AMERICA 


Call 1-800-950-2438 for a brochure. 


Chevrolet.the Chevrolet Emblem, Lumina and Corvette are regi lemarks and Euro is a oe 


trademark of the GM Corp. ©1992 GM Corp. EE 
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Fortunately, 
every day 
comes with 
an evening. 
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MAKE RESPONSIBILITY 
PART OF YOUR ENJOYMENT. 
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THE WHAT'S NEW MAGAZINE 


32-valve engine 
technology 


A TIMES MIRROR 
MAGAZINE 
5* 
FOUNDED IN 1872 
koi 
VOLUME 242/80. 5 
* 
COVER PHOTOS BY 
JOHN B. CARNETT, 
MARK JENKINSON 
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Depending on your expectations, being able to command an 
inanimate object such os a computer, VCR, or telephone os if it 
were your dog is either simple stuff or a minor miracle. But one 
thing is certain: It’s real and its for sale for less than $300. 


78 
Researchers are reporting success with a promising new 
technology—encopsulated cells —that could directly help 
those suffering from debilitating, chronic sicknesses. These 
"biohybrid" capsules may be one of the most significant 
medical advances of this decade. 


Easy RIDERS 

84 
A new breed of mountain bikes with high-tech suspensions 
deliver better performance in the dirt. Added to both ends of 


the bike, the suspensions keep the wheels in constant 
contact with the ground for better traction. 


Turow Away THE SPARE 
838 


The days of changing flats by the side of the road may be 
drawing to a dose. You can now buy high-performance sports 
cors with runflat tire systems. The demanding luxury cor 
morket is next in line to get them. 


MOLECULAR Manvers 

?1 
The next industrial revolution will come when tiny, molecular- 
scole machines stort moking everything “cheaper, stronger, 
lighter, more efficient, more reliable, and more available.” 


84 


Bikes with 
suspensions 


The American V8 engine was once the envy of the world. But 
fo compete in the luxury-car league, Ford and General Motors 
had to redefine the classic design. 


88 
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From MOUNTAIN BIKES 
To Luxury Coupes 


Down and dirty: Assistant Editor Marcelle Soviero testing 
dirt bikes from the ground up. 


Editor Marcelle Soviero takes 

the term “dirt bike” a tad too lit- 
erally. While testing some new off- 
road bicycles in California a few 
months ago, she inadvertently man- 
aged to turn one into a human launch 
vehicle. Well, that’s one way to exper- 
ience the problem that super suspen- 
sion systems are designed to 
solve—keeping the bike's tires in con- 
tact with the ground. More recently, 
she did some rough-riding through the 
rubble of New Jerseys Meadowlands 
with a quartet of mountain bikes 
equipped with high-tech suspension 
systems. This time, happily, she spent 
much more time on the bikes than on 
the ground. In “Easy Riders,” So- 
viero’s firsthand experiences and 
background reporting should go a long 
way to help you appreciate these new- 
breed mountain bikes. 


Y: might think that Assistant 


ably have had a voice-recognition ex- 
perience with a hands-free cellular car 
phone, a robotic long-distance tele- 
phone operator, or a desktop comput- 
er—one of the hottest areas where the 
technology is finding a useful niche 
(my cartoon looks more prescient ev- 
eryday). Still in doubt? Check out 
O'Malley's experience with the ulti- 
mate domestic application: a voice- 
command remote control 
for VCR programming. 
That's what I call tech- 
nology that hits home. 


uch further in the 

future are the 

fruits of engineer- 
ing at the atomic level. To- 
day, some scientists pre- 
dict that nanotechnology 
—nano from the Greek for 
dwarf; a nanometer is one- 
billionth of a meter—could 
be the basis of a new in- 
dustrial revolution in the 
21st century. In “Molecu- 
lar Marvels,” the second 
installment of his two-part 
series, Associate Editor 
Robert Langreth gives us a glimpse of 
the world of the future as envisioned 
by nanotech soothsayers. “A world,” 
notes Langreth, “in which billions of 
molecular machines construct virtual- 
ly everything, molecule by molecule, 
like colonies of microscopic ants build- 
ing giant nests.” 


f you haven't been paying close at- 

tention to the sea change that has 

been under way in American auto- 
making in recent years, this month's 
cover story will leave you with little 
doubt. Nothing has characterized or 
defined the American car more than 
the V8 engine. And here, beneath the 
skin of the Cadillac Eldorado and the 
Lincoln Mark VIII, is a look at two 
state-of-the-art V8 engine designs that 
use new materials and new tech- 
nologies to replace the proven classics 
of the past. Our side-by-side test of 


SP Slonie verde 


Suzonne Kanto, Marcal M. Soviero 


ta NE 


EDITORIAL BUSINESS MANAGER 
Roberta S. Lee RR 


Ncc Fg 


these luxury coupes reveals more than 
the performance and the secrets of 
their pivotal engines. Designed to LA ines Syaa. Tes Vir Sean Los Ans DA DOORS PRA 
compete with top-of-the-line cars in Magazines, Inc. 1 
the $40,000 class from Japan and Eu- 
rope, both of these luxury coupes are 
loaded with the best of new technology 
and creature comforts that Detroit can 
muster. Here's how they compare. 


ja Me. 


EDITOR-IN-CHIEF 


office that shows a nonchalant of- 
fice worker speaking into a micro- 
phone connected to his desktop com- 
puter. “Do all my work,” he orders, with 
a look of utter confidence. To me, this 
verbal command is the ultimate accom- 
plishment of the information age. 
We're not quite there yet, but con- 
tributing editor Christopher O'Malley 
reports this month just how close we 
have gotten. The reality of voice recog- 
nition is finally catching up with its 
promise, in a classic out-of-the-labora- 
tory, into-your-life evolution. You prob- 


T: a little cartoon I keep in my 


| second-ciass matter at the | 
‘Number R-122886066, Popular 
(ISSN 0101-7370) a pubahed monty by Tes Miror Magazines, e, 2 Park. 
‘Re New You NY 10086. 
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The Best-Selling Car of All Time! 


Introducing the First and Only Officia 
Die-Cast Replica of the Most Popular Car Ever— 
The Classic Volkswagen Beetle. 


~] 


Remember when half the cars 
on the road seemed to be 
Volkswagens? Well now, you 
can own one again! In the first 
and only official die-cast 
replica. Authorized and auth- 
enticated by Volkswagen. 
Just like the original, it's 
one of life’s great pleasures. 


A small wonder of precision, 
fine craftsmanship and in- 
credible detail. 

In the trunk up front are 
the spare wheel and washer 
reservoir. Under the rear hood 
you'll find the air-cooled 53 hp 
engine. Each reclining soft 


lever. And you can even 
examine the thumb buttons 
on the door handles! 

It was the best-selling 
car ever. The perfect blend of 
quality and value. The “bug” 
you could love! 

And this imported die-cast 
replica is the perfect tribute. 


ORDER FORM 


order for the first and only official 
of the 1967 Vokswagen 
wagen AG, and 
hand-polished and 


Shown approximately actual size 
of 6'4" (16.83 om) L. Scale 1:24. 


Just $90, payable in monthly 
installments. Exclusively from 
Franklin Mint Precision Models. 


Satisfaction Guaranteed 
If you wish to retum any Franklin 


Mint Precision Models purchase, 
you may do so within 30 days of 
your receipt of that purchase for 


14915. 


Precision Models? Simply Miles Ahead. 


TALKBACK 


REINVENTING THE 
RUNWAY 


Jz Starry’s airport of the future 
[“Science Newsfront,” March] offers 
some intriguing possibilities for in- 
creased efficiencies, but I would be a 
more relaxed traveler if the runway 
did not intersect the passenger termi- 
nal facility. 
Dick Alling 
Torrington, Conn. 


THEN THERE WERE Two 


arren Faidley is not the only full- 
time lightning photographer 
["The Lightning Stalker,” Feb.]. In 
1982 I was dubbed "The Lightning 


Proof of another lightning stalker in action. 


Stalker" by the Orlando Sentinel. 

Also, I disagree with Faidley that Ari- 

zona is the lightning capital; in this 
country, at least, it's Florida. 

David O. Stillings 

Casselberry, Fla. 


PLAYING FAVORITES 


[i driven the Dodge Grand Caravan 
and the Mercury Villager/Nissan 
Quest and cannot agree with “Mini- 
vans to the Max” [March]. The story is 
biased toward the Grand Caravan. For 
instance, you say some nice things 


about the Villager/Quest's comfort and 
performance and then search for nega- 
tives: “Still, when empty, the Vil- 
lager/Quest vans are slightly worse 
performers than the Grand Caravan." 
Who buys a minivan to drive empty? 
They're people-haulers. 

Peter J. Wendel 

Beaverton, Ore. 


A Mixeo Bac 


agree that your selection of pickups 
was a “fruit salad" [^4-Pickup Show- 
down,” Feb.]. Why not compare the 
Toyota T100 with full-size Ford and 
Dodge pickups? Also, the Ford Ranger 
should be matched against the GMC 
Cyclone, among others. 
Carl C. Carver 
Newport Beach, Calif. 


'ou folks have guts aplenty! In your 
test, you said the new Toyota 
T100's torque and horsepower were 
dismal, that it comes with only one 
bed, has a 25 percent tariff, and "glar- 
ing deficiencies." Imagine my sur- 
prise when I found a full-page, four- 
color ad introducing the T100 in the 
same issue. Apparently you tell it like 
it is, regardless of advertiser fallout. 
TIl be a loyal reader till I draw my 
last breath. 
Fred Hermon 
Santa Ana, Calif. 


"wr pt 


A: with most information on the 
subject, “High-Energy Batteries” 
[Feb.] fails to give basic information 
such as a comparison of energy con- 
tent and power potential of various 
sizes and brands of batteries. What 
does a battery labeled "super heavy 
duty" really mean? How about telling 
us how many watt-hours per dollar 
you get? How can manufacturers sell 
products without this information? 
Dan Robinson 
Berkeley, Calif. 


"Super heavy duty" is a marketing 
phrase that often appears on the pack- 
aging of standard disposable batteries 
(carbon zinc or zinc chloride), but not 
on the longer-lasting alkaline batter- 
ies. Though bigger batteries like D-size 
pack potentially more energy than 
AAA-size, it's important to consider 
how a battery is used in determining 
its lifespan. Manufacturers arent re- 


Address letters to Readers Talk Back, PoPuLan Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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- What will your underwear 


-be doing a year from now? 


‘ShivES poy 


Chances are, if they're 


BVD UNDERWEAR, 


you could still wear them. 


Because our comforts are made to last. 
Unlike most of our competitors, 

we're picky about cotton. 

VERY PICKY. ©~\< 


That’ why we COMB OUR COTTON so 


) only the longer fiber remains, 
4 The rest we reject. Then we knit 
) more of this incredibly soft, 
incredibly strong fiber into every square inch 
of our briefs, so they'll hold up longer. 
And we TAILOR ALL OUR SEAMS, 
so they'll still be fit and trim when ` 
those others start fraying. 
These are just three of the 
Many reasons you'll enjoy our comforts 
long after other underwear have 
Started second careers aà 


waxing cars. 


GROWING 
OPPORTUNITIES 
IN TomoRROWS 

MILITARY 


For years we have said, "The 
Armed Forces are a great place to 
start? Today's Armed Forces are 
Still a smart option for young men 
and women to consider as they 
earn a high school diploma. 

Tomorrow's military recruits will 
benefit from excellent training, 
increased educational opportuni- 
ties, and greater responsibility. 

Our Armed Forces may be 
smaller, but they must be every 
bit as good tomorrow as they 
are today. We must continue to 
have the Kind of competent and 
thoroughly dedicated Armed 
Forces you have seen proudly 
at work...from the deserts of 
Iraq to the storm-stricken sub- 
urbs of Southern Florida and 
famine-devastated Somalia. 

With the continued support of 
the American public, I believe 
they will be. 


iid 


COLIN L. POWELL 
CHAIRMAN, JOINT CHIEFS OF STAFF 
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quired to rate their batteries accord- 
ing to your suggestion of watt-hours 
per dollar. They say that such a rating 
would be more academic than practi- 
cal since it would only be valid if the 
batteries were used in identical ways. 
Battery drain is much greater, for ex- 
ample, powering a portable TV rather 
than a flashlight.—Michael Antonoff 


REFLECTIO 
On THE Ice 


E “Who Was the Iceman?” [Feb.] you 
suggest that Oetzi, the 5,300-year- 
old corpse, may have been a shep- 
herd. But no woven cloth of animal 
hair was found with him. Also, he 
wasn’t wearing fleece, which any 
shepherd would have used to provide 
more protection from the cold than 
the grass padding Oetzi had. I think 
he was primarily a hunter. 
Alan L. Grout 
Kent, Wash. 


NS 
MAN 


think the Iceman was a shepherd 
and a hunter, depending on the sea- 
son. The buckskins he wore, his 
body’s location, and his tools prove 
that he was acting as a hunter when 
he died. But the presence of animal 
droppings, tentatively identified as 
being from sheep, shows he was also a 
shepherd. 
Archimedes A. Concon 
Memphis, Tenn. 


e were curious about the tattoo of 

14 bars on Iceman’s back. Could 

he have been one of the people from 

the 14 tribes of Japheth who, accord- 

ing to the Bible, were dispersed to the 

North (Europe) around the time Ice- 
man died? 

Joyce and Greg Millikan 

Shadow Hills, Calif. 


THE GREAT ESCAPE 


E your March “Science Newsfront,” 
you stated that “Earth has an escape 
velocity of 25,000 mph. That means an 
object such as a rocket must attain at 
least that speed to . . . head out into 
space.” 

This is a common misconception. 
The concept of escape velocity applies 
only to ballistic, or unpowered, projec- 
tiles such as bullets. Provided with 
enough fuel and engine power to boost 
it, there is no minimum speed a rocket 
must attain to reach outer space. 

That is easily demonstrated: If the 
shuttle kad to take off at 25,000 mph, 
it would pass beyond visual range in 


about three seconds, which we know 
does not happen. 

Paul A. Delaney 

Beltsville, Md. 


A theoretical rocket with sufficient 
thrust could indeed escape Earth's 
gravitational field and enter interplan- 
etary space by traveling at any rate of 
speed greater than zero. However, its 
fuel consumption could be horrendous. 
The space shuttle is an orbiter, and 
thus needs to reach orbital velocity 
—about 17,500—to attain its low 
Earth orbit. Of course, the shuttle does 
not have to take off at orbital velocity, 
but it must accelerate to that speed to 
orbit the planet.—Stuart F. Brown 


No Bic DEAL 


n February “The Promise of Alu- 

minum: The 50-mpg Sedan," you 
make that mileage sound like the 
Holy Grail, only attainable by the best. 
efforts of industry giants. But the 
General Motors Ultralight had cost, 
ground clearance, and luggage space 
problems; and the Ford Synthesis, 
which has realistic cabin space and a 
near-reasonable price, is a long way 
from production. Meanwhile, my first 
Volkswagen, purchased in England 15 
years ago, got 50 mpg on the highway. 
My next car, a Peugeot 305 diesel 
wagon I also bought in England, got 
50 mpg. Today my VW Jetta turbo- 


diesel gets 54 mpg. 
Peter Bursztyn 
Barrie, Ont. 


You are correct that 50 mpg is not all 
that unusual—the new Honda Civic 
VX hatchback also achieves approxi- 
mately 50 mpg on the EPA highway 
cycle, with a slightly heavier car than 
the aluminum Taurus (Ford estimates 
its mileage at about 40 mpg on the 
EPA cycle). 

The difficulty in improving mileage 
comes with maintaining a full-size car 
and comparable performance. Alu- 
minum alone is credited with improv- 
ing fuel economy by about 30 percent 
if size and acceleration are main- 
tained. Additional gains are possible 
with more fuel-efficient powerplants. 
—Dan McCosh 


Editors’ notes: The Igloo Survivor 
cooler [“What’s New,” March] costs 
$380. 

In “Sixes” [Jan., p. 67], the sentence 
comparing the performance of the 
Mazda MX-6 and the Ford Probe 
should have read: The MX-6's 7.4-sec- 
ond 0-to-60 run beats the Probe's by 
0.6 second. 


Ir You Never THouGHt 
Or Your Cup As The Miurrany Tyee, 


Thnk AGAIN. 


Now is the perfect 
time to think about what 
the military has to offer. 


Today's military is one of the 
most sophisticated and technologi- 
cally advanced organizations 


Although the in the world. 
military is getting As in the past, the 
smaller, the opportunities and 


Armed Forces rewards for joining 
still need to the military will 
recruit almost continue. 
400,000 young So, if you 
men and women know a smart, 
for Active and Reserve ambitious high 


positions each year. 
Education, training, 
and job experience are 
important parts of the plan \_ 
to restructure today's 
Armed Forces. They are 
also exactly what tomorrow's Y 
employers will be seeking. 


school graduate who's 

determined to make the 
most of the future, maybe 
he or she is the military 
type after all. 


US. Armen Forces 


ARMY Zr NAVY X AIR FORCE 
MARINES *X COAST GUARD 


Capability has a kinder, 
safer, gentler side. 


We call Aerostar the King of 
Capability. It can haul six kids to 
school in the morning and turn 
around and tow a two-ton boat to 
the lake at night* But it's also 
capable of providing for the 


Ergonomically Designed Instrument Panel 
With Column-Mounted Shift. 


comfort and safety of its 
occupants — big or small —on a 
full-time basis. 

New this year are optional 


integrated child safety seats that 
actually incorporate a 5-point 


belt system.** There's a driver 
air bag to supplement lap and 
shoulder restraints.t Every 
outer seat has a 3-point safety 
belt. Rear anti-lock brakes 
also come 


equipped 
with avail- 
able elec- Handy Mini Consolette. 
tronic "full-time" four-wheel drive 
for added traction and control. 
What's more, Aerostar offers 
you a host of amenities in an 
uncommonly comfortable interior 
with available leather 
seating surfaces. 
And a wide range 
of seating arrange- 
ments for up to 
7 passengers. 

: Aerostar from 
EEE river Air Bagt Ford. Designed for 
your comfort. ..and peace of 
mind. 


AEROSTAR 
EE» 


Have you drivena Ford... lately? 


When properly equipped. 
**See your dealer for availability date. 

‘Air bag effectiveness depends on wearing your 
safety belt, so always buckle up. 


HOLOGRAPHIC CANDY 


Holograms now decorate candies. The process, created by Dimensional 
Foods of Boston, Mass., uses a very thin film made of edible yet taste- 
less substances such as gelatin. This film is molded to form imperceptible 
ridges that diffract and direct the light into an iridescent holographic im- 
age. The candies may be available this summer. 


FISH TECH 


A modular filter cartridge in the 
base of this prototype aquarium 
snaps in ond out for easy dean- 
ing. Aquaglobe was designed 
with an optional 40-inch-tall floor 
pedestal that doubles as a 
storage cabinet for fish food 

and accessories. Walter W. Lenz, 
Box 2738 RR4, Pleasant Valley 
NY 12569. 
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Sanyo's MD-300 compact disc player does double-duty: It can also play 2.5-inch 
MiniDiscs. Equipped with a three-disc MiniDisc changer, the $1,000 unit fits in 
the dashboard and features a detachable front panel, AM and FM tuner, and an 
electronic antishock system to ensure jitter-free playback. 


LESS MEANS 
MORE 


Weighing only 5.5 ounces, the 
palmsize Pocket Faxxer is the small- 
est facsimile sender to date. Simply 
plug the unit into a ats jack and 
type a message. Th device also 
sends and receives end acts as a 
phone directory and dioler, stores 
Messages and files for faxing or 
printing, ond communicates with 
alphanumeric pagers. Price: less 
than $400. Telecraft Industries, 
3904 15th Ave., Brooklyn NY 
11218. 


DOUBLE-DECKER = 


European travelers may be riding double-decker high-speed trains 
just two years from now. (The engine alone is shown here.) The — 
prototype two-story passenger trains, designed and built by 5 

the French group GEC ALSTHOM, wil run on Europe's 
expanding network of rail lines that con accommo- g 
date speeds of 200 mph or more. 


GET THE FAX 


When you're traveling, the 
Boomerang fax add-on device en- 
ables you to retrieve documents re- 
ceived at your office fox machine 


tion. The Boomerang stores up to 
60 pages in memory and works 
with any fax machine. Price: $349. 


Bethesda MD 20703. 


and forward them to your new loca- 


Tanji Design, 7507 Shadywood Rd., 


V8 Bimmers 


Twins except for their badges, the BMW 530 and 540 are the first 5-se- 
ries sedans to boast duatoverhead-cam 32-volve V8s. The 540 has a 
fourditer 282-hp engine; the 530’s is a three-liter 215-hp engine. The 
$47,000 540 (pictured) accelerates from 0 to 60 in 6.8 seconds, A five- 
speed automatic transmission is standard. 


SUBMARINE 
TUBE 


This submarine tube, proposed by the 
Engineering Advancement Association 
of Japan, would be easier to build 
and more economical than a long- 
span bridge or sea-bottom tunnel. 
The segments of the tube could be 
built in dry dock, floated into posi- 
tion, then temporarily flooded and 
lowered into place atop the support- 
ing legs using floating cranes, 


See POPULAR ScitNcE's 
What's New products 
April 17 and 18 
on CNN'S Science & 
Technology Week, 
which airs every 
Saturday at 11 a.m. 


SPECTACULAR SPECTACLES 


Invented by a former professor of neurosurgery ot Harvard University, the Shealy RelaxMates use a form 

of light therapy to foster relaxation. Used with your eyes closed, the goggles display two red flickering 
lights; the intensity and frequency of the lights con be adjusted via three dials along the top ridge of the 
frames. The goggles cost about $70. Excalibur Electronics, 1375 N.W. 97th Ave., No. 5, Miami FL 33172. 


and Sunday 
at 12:30 p.m. 
Eastern Time 
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MARIO FERRO 


L 
WHATSNEW 


WIDE-ANGLE WONDER 


The Pentax IQZoom 280P compact camera combines an ex- Y 
panded wide-angle 28-80mm zoom lens with a panoramic lens. 
You con switch from the panoramic mode to the regular mode 
mid-oll without changing film. The camera, 
which costs approximately $485, also has a 
detachable remote that controls the shutter- 
release button and zoom lens. 


VIRTUAL 
FLIGHT 


To create a realistic feeling 
when you play a computer 
carracing game or take part — 
in a flight simulation, Sun- 
com's G-Force (top) and CH Products’ Virtual Pilot (right) flight yokes feature 
complete X- and Y-axis control; throttle, flap, and gear controls; and switchable 
‘riggerfinger and thumb-tip buttons. The G-Force costs $90; the Virtual Pilot, 
$110. Suncom Technologies, 6400 W. Gross Point Rd., Niles IL 60648; CH 
Products, 970 Park Center Dr., Vista CA 92083. 


ee 


VIPER GOES TO THE RACES 


The Dodge Viper GTS Coupe concept car is a cousin of the Viper roadster, with the 
toadster’s V10 engine, six-speed transmission, suspension, and chassis. The 
coupe’s racecar styling includes hood-mounted oir intake and exhaust louvers, a 
roof blister for more headroom, and dual rear-routed exhaust pipes. 
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To muffle the loud rumble that garage doors usually produce, Stanley 
laminated CFC-free, molded polystyrene panels onto its Quiet-Glide door. 
Several coatings protect the heavy-gauge steel door from corrosion; the 
final coating is polyester for a maintenance-free exterior. Stanley Door 
Systems, 1225 E. Maple Ave., Troy MI 48083. 


CONVENIENT CALCULATOR 


Designed for carpenters, orchi- 
tects, and others who routinely 
work with complex construc- 
tion calculations, Tope Mate 
straps to a standard-size tope 
measure. The $25 solar-pow- 
ered device calculates areas 
and volumes, ond works in 
measurements of feet, inch- 
es, fractions, and decimals. 
Digitool Corp., 414 N. Mill 
St., Aspen CO 81611. 


EFFORTLESS 
CYCLING 


The MX-5 Superbike is a one-cylin- 
der, two-stroke engine that retrofits 
most adult bicycles. A handlebar- 
mounted lever engages the engine, 
which con power the bicycle up to 


30 mph; a twistgrip throttle lets you REDESIGNED RACQUET 


control the speed. The 5425 unit The strings of the Gamma Accura tennis racquet ore situated in the frame at four 
weighs 14.8 pounds. National Soles different degrees of stagger rather than in a straight row. This places the strings 
Co., Box 7205781, Santa Cruz CA at steep angles near the periphery, which helps to redirect the ball when struck 
95061-7205. off-center, and also increases topspin and slice. The Gamma Accura racquet 
comes in three styles priced between $125 and $200. Gamma Sports, 200 Wa- 
terfront Dr., Pittsburgh PA 15222. 


CALIFORNIA CRUISER 


Ford's Ranger Jukebox concept pickup is a Colifornic-style low-rider/cruiser, with a ride height of four —— 


inches in the front and five in the rear. It hos a 2,500-watt stereo system, flashing neon lights, and a 
"dancing" pickup bed that moves on o three-axis hydraulic system. 


The Healthage Ultra Fitness Kit con- 
tains all the workout equipment an 
executive needs while traveling: two 
dumbbells, a jump rope, jogging 
weights, and a tension bar are 
tucked in a case that measures 16 
by 11 by 3.5 inches. The 12-pound 
kit costs $50. Sentry Pack, 81 
Spring Lane, Farmington Industrial 
Park, Farmington CT 06032. 


DCC 
TO GO 


The first portable digital compact 
cassette (DCC) players will be avail- 
able in the United States in August. The 

DCC tape-based audio format achieves sound 

quality similar to that of compact discs. The portable play- 

ers also play analog cassettes and will be sold under the Panasonic 
and Philips labels for about $550. 


TV up 
CLOSE 


Virtual Vision Sport goggles dis- 
play images from a TV, com- 
corder, or VCR. A builtin miniature 
projector aims images at the re- 
flective inner surface of the lens; 
the images appear to float in the 
ir ten feet in front of you. The 
$900 goggles come with a belt 
pack that contains the tuner, bot- 
tery, and interface system. Virtual 
Vision, 7659 178th PI., N.E., 
Redmond WA 98052. 


SAFETY CYCLE 


The BMW C1 Concept Bike rides like a motorbike, but has safety standards—a | 
rollover bar, crumple zones, a perimeter frame flanking the seat and wheels, and 
four-point seatbelt—comporable to o car, says BMW. Power options are a 

250«c four-stroke or o 125-cc two-stroke engine. | 


PRESSURE 
SENSOR 


16 © POPULAR SCIENCE MAY 1993 


In the same way that you slide a 
floppy disk into a computer disk- 
drive slot, you can insert a 35mm 
slide or negative into a builtin scan- 
ner called Coolscan to convert the 
image to a digital file. The low-pow- 
er, light-emitting-diode scanner is 
small enough to occupy a drive bay 
of a Macintosh or PC. The internal 
version costs $2,195; an external 
unit costs $2,495. Nikon Electronic 
Imaging, 1300 Walt Whitman Rd., 
Melville NY 11747. 


The prototype RushAir SpineSaver football helmet incor- 
porotes an air bag to reduce the likelihood of spinal in- 
juries. When more than 500 pounds of pressure are ap- 
plied directly to the crown of the helmet, a 
pressure-sensing device deploys the bag around 

the neck area to divert the force from the spinal 

column to the shoulder pads. Rush SportMedicol, l 
Rush Foundation Hospital, 1314 19th Ave., | 
Meridian MS 39301 


SLEEK ROOF STORA 
Rugged, oerodynamic Packosport roof boxes ore made from aluminum- 
reinforced fiberglass and have seals to provide weatherproof storage. The models 
range from 13.5 cubic feet ($495) to 25.5 cubic feet ($895). Packasport Sys- 
tem Ltd., Box 1630, Bend OR 97709 


Pocket GPS 


One of the smallest and lightest Global 
Positioning System receivers to date, 
Panasonic's KX-65500 unit pin- 
points your location in latitude, 
longitude, and altitude by cal- 
culating signals from navigo- 
fion satellites. Designed 
for use by hikers, 
boaters, and aviators, 
the 11.6-ounce unit 
computes estimated 
time of arrival and 
stores 99 destination 
points. Price: $1,195. 


COMMUNIQUÉ 
TO KIDS 


Parents con transmit messages to a 
child up to 1.5 miles away using the 
Child Alert Digital System. The child 
wears a combination pager and 
watch, which receives up to four mes- 
sages from the base unit at home. 
The bose unit costs $80; the watch, 
$40. KBA Inc., 256 Commerce Dr., 
Suite 471, Peachtree City GA 30269. 


Research aircraft Perseus A hos been officially rolled out by develop- 
er Aurora Flight Sciences. This unmanned, gas-powered glider is de- 
signed to fly to a record-breaking altitude of 85,000 feet to obtain air 
samples over Antarctica. These samples will help researchers study 
changes in the ozone layer. Perseus A, with its 59-foot wingspan, will per- 
form most piloting operations, relying on an on-board computer. 


AST's Advantage! Pro 486SX/33 
Multimedia PC combines a powerful 
processor with state-of-the-art multi- 

media technologies. It features a 
Sony CD-ROM drive that plays photo 
CDs, a Super VGA monitor, an on- 
board VGA controller with 512K of 
memory, a multimedia audio card, 
and a variety of pre-installed multi- 
media software. An upgrade to a 66- 
megahertz 486DX2 processor is op- 
tional. Price: less than $2,000. 


Moonlights—minHights that extend from the center of a 
patio umbrella and clip to the ribs—fold with the umbrel- 
la so that each time you close it, the lights remain in 
place. The strands collectively produce the light equivalent 
of an 80-watt bulb. Available in 8- or 12-strand systems, 
the Moonlights cost less than $50. Noma International, 
7400 W. Industrial Dr., Forest Park IL 60130. 


(MICE i 


For once in your life get mc 


Our No Risk Guarantee lets you try out virtually any There's nothing quite as frustrating as trying to The fact that we only accept high | 

John Deere mower for 30 days (ask your dealer for push a wimpy mower through thick grass. This grade nuts and bolts on all John 

details). If for any reason you want to exchange it, or rugged John Deere B-Series 5.0 HP Quantum Deere products probably doesn't 
want a refund, no problem. Engine provides all the power you'll ever need for seem like a big deal, until you've had 


Don't worry about having to 
refuel in the middle of a job. 
This 1.5 quart fuel tank 
provides over 90 minutes of 
continuous operation. (If your 
lawn requires more than 90 
minutes of cutting, you should 
probably look at one of our 
lawn tractors, anyway.) 


Although you'll probably 
never use it, you'll be 
happy to know that our 
John Deere 2-Year 
Limited Warranty 
provides parts and labor 
should anything happen 
to your mower for two full 
years of residential use. 


Easy starting, fuel efficient Quantum 
Engine is designed to reduce noise, so. 
it tries not to wake up the neighbors 
on those early Saturday mornings. 


It's summer. It's hot. The last thing you want is 
a muffler blowing hot exhaust your way. 
Which is why this one directs fumes out the 
side, away from you. 


Your lawn will probably look better than those 
around you because our high profile deck is 
designed for maximum suction, and does a better 
job of picking up cut grass. 


Wide 21" cutting width means you actually 
spend less time mowing your lawn. 


High impact plastic wheels provide 
smoother rolling, longer life. 


Wheel covers are made of high impact 

plastic to protect the axle and wheel 

hardware from dirt, debris, and 
unnecessary wear. 


Wide 2-inch tread provides 
excellent traction, with a smooth 
rolling surface. 


We asked consumers what would 
help make mowing easier. Our 
agile 23-inch wheel base was just 

one of their suggestions. 


Die-cast deck lip gives the mower extra strength, Cast aluminum deck is lighter, 
resists damage from rocks, curbs and other obstacles. and corrosion resistant. 


bagging, mulching or side-discharging. 


High torque engine lets you mow or 
mulch in even the toughest conditions. 


a bolt head break off while youre 
trying to unscrew it. 


Low monthly financing available with John Deere 
Credit makes a bargain like this even easier to afford. 


There's nothing tricky about changing 
plugs, oil, or air filters. Our open engine 
design lets you easily get into the engine 
for routine maintenance. 


Fuel shut-off switch located here for extra 
safety when you store or transport mower. 


"I thought John Deere was 
green!” True, but lesser mowers 
were already using green, so we 
opted for silver, Just imagine how 


good it will look in your garage. 


3.5 micron air filter requires 
fewer cleanings. 


Safety decals highlight proper operation and 
precautions for safe use. Please make sure you 


read your Operator's Manual for other guidelin 


re than you bargained for. 


Mowing the lawn isn't always a bowl of cherries, which is why our engineers have. Our Engine-Kill Safety System beats 
designed our low profile safety bail to fit comfortably in your hands from virtually d federal standards by stopping blade 
angle on the mower, with either hand. rotation within 3 seconds. 


Our spring-loaded chute cover helps 


2 Premium quality control box and levers 
stop rocks and other debris from : : p 
shooting out the back of the mower. designed lo gine you years of easy une, F He cie 
1 rust, add leverage. 
Rugged 7/8" diameter two-piece handlebars give you optimum < tle is located right 

strength, stiffness which makes maneuvering around trees, bushes, is U dern ene 

benches, and other obstacles that much easier. handlebar for easy regulation of 
choke and engine speed. 
Heavy duty cables insulated for water resistance. 

New low price makes buying a 

John Deere walk-behind mower 


You won't need any screwdrivers, pliers or wrenches 
to adjust this 4-point handlebar to your height. 


the bargain of a lifetime. Good 
thru May 31, 1993. 


Tricycler Option includes , . 
a mulch plug and mulching Handlebars fold so you can tuck the mower away for winter in 
blade that let you quickly your garage or shed, also fits easier in your trunk. 


switch your mower to a smooth 
operating, environmentally n " 
safe mulcher. Tired of your old bag? Ours is designed to latch on and off in just seconds. 


Fine mesh bag maximizes airflow, 
reduces dust blow-out. 


Bag holds 2.5 bushels and has 
wider mouth opening so you can 
unload clippings and debris quickly. 


Don't worry about getting around 
trees, sidewalks, gardens. Our rear 
discharge bagging lets you trim 
easily from either side of mower. 


When your bag is full, our wire reinforced 
inner bag frame lets you easily carry it to 
your compost heap, wherever. 


Optional side discharge chute is made of high-impact polyethylene, 
and lets you cut easily in heavier grass conditions. 


This point adjustment lets you easily change cutting height Thanks to over 30 years in laun mower 
from 1/2-inch to 3-1/2 inches, depending on how close you engineering, John Deere mowers are #1 in 
like to manicure your lawn. consumer preference studies. 


š B If you want to find out which John Deere 
dealer is nearest you, call 1-800-544-2122. 
Diamond tread wheel design provides Vinyl drag flap minimizes 
better traction on sloping hillsides. flying debris. 


It's all in the blade. Which is why ours is made of special alloy steel, 


harder than normal carbon steel, reducing the need for sharpening. NOTHING RUNS LIKE A DEERE® 


DynaVision multimedia notebook 


tegrated CD-ROM drives. Optional 
drives available include double- 


Weighing approximately 11 
pounds, the notebooks are config- 
ured with a VGA monochrome or 


sizer, a fax/data modem, and a 
a 386SL to 486DX2. Prices 


3 Bridge St., Newton MA 
02158. 


FLYING 


Lightweight, long-range drones 
that fly into storm systems may 
provide weather forecasters with 
More accurate information than 
conventional, stationary weather 
balloons. Equipped with tempera- 
ture, air pressure, humidity, and 
wind-speed sensors, these 
“aerosondes” are being devel- 
oped by Australia’s Bureau of 
Meteorology and Insitu Group of 
Menlo Park, Calif., and could be- 
gin service as early as 1995. 


Inside this prosthesis, a microcomputer controls a pneu- 
matic cylinder that mechanically swings the leg forward. 
This enables the battery-operated device to move at a 


natural gait that suits a person's walking characteristics t 
over a range of speeds, according to Japanese e 
manufacturer Nabco Ltd. pis 
Ea 

LL CP. 
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computers are the first to feature in- 


speed, CD-ROM XA, and Photo-CD. 
color display, on FM music synthe- | GOLF REDUX 
choice of processors ranging from 


start at $2,995. Scenario, Inc., 


Volkswagen's 1993 Golf Ill GL, which can trace its lineage to the 1974 VW 
Rabbit, is roomier, drives better, and has more builtin safety features than 

last year's model. Powered by a new twoliter 115-hp engine, the Golf also 
has a stiffer chassis and VW's track-correcting rear axle to improve handling. 


lu. HAVE A FAX TO GO 


The FoxPok FP-150B is a battery-powered cellular phone and facsimile machine 
about the size of a child's lunch box. It features a single-sheet feeder and 50- 
page thermat-paper roll, and faxes in 16 shades of gray. Price: $1,895. Infini- 
disc, 7 Littleton Rd., Westford MA 01886. 


| Designed to protect your compact disc or CD-ROM collection, 
— Tuff Box CD cases are manufactured from modified high-im- 
pact polystyrene—a durable, flexible material that resists 
MAKE THE CONNECTION cracking. The cases cost $5 for a package of three. Tuff Box, 
< F . i ux Advantage Plus Distributors, 7 113 Halifax Ct., 
Without the right equipment, mobile computer users may have trouble using their —' Tompo FL 33615. 
fax/modems from pay phones, hotels, or foreign countries. The Konexx Kit includes all the es- 
sential apparatus: an acoustic coupler, mouthpiece adapter, modem cable, and a spare battery. 
Price: $169; $319 for the coupler with its own fax/modem. Unlimited Systems, 5555 Mag- 
natron Blvd., Suite J, San Diego CA 92111. 


FLYING 
DIAMOND 


This proposed surveillance aircraft 
has a diamond-shaped wing structure 
that provides additional surface area 
for sensor equipment. Boeing De- 
fense & Space Group in Seattle de- 
signed the Electronics Experimental 
to replace the Navy's E-2C surveil- 
lance plane, which the Novy says it 
plans to retire by 2007. Boeing has 
completed the first round of wind 
tunnel tests for the airframe. 


| 


MASONRY MADE EASY 


Bloc-trak enables you to build masonry walls os straight and 
level as a professional's. Placed between each layer of cement 
block and then covered with mortar, the golvanizedsteel — 
tracks also provide extra reinforcement. The tracks A 
are available in four- and eight-foot lengths, Zee 
and cost about $1 each. UIC, Inc., 
417 Jonathan PI., Philadelphia 
PA 19115. 


STEVE STANKIEWICZ 


Who's CALLING? 


The Interlude XT connects to any phone in the house to display the phone num- 
bers of incoming calls. The $20 device works in conjunction with caller ID, a ser- 
vice offered by participating phone companies. Northern Telecom, Box 13010, 
Research Triangle Park NC 27709-3010. 
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| Safety Is 
Standard Equipment. 


Antilock brakes help 
you steer safely during panic stops. 


features, the safety belt 


With the 1993 LeSabre, critical moments. An system, is also standard. 
safety isn't an afterthought. expansive laminated Put it all together 
| It's a quality designed in right windshield helps you and you have Buick's 
from the start. | see harm’s way before Total Safety Systems?" 
you're in it. The culmination of 
And if an accident Buick's dedication to 
proves unavoidable, TEATR helthels your safety. The kind 
LeSabre is prepared. pio ca of safety that's 
For maximum collision designed in from the start. 
protection, you're For more on LeSabre and 
pied ioe surrounded by a passenger Buick safety features, call 
oceania safety cage, front and 1-800-4A-BUICK. 
The LeSabre driver rear crumple zones, Buck's PASS Key® 
benefits from an array of steel side-guard enra tte 
accident-avoidance features. | door beams — even ~~ 
energy-absorbing 
5 materials inside the 
trouble. The 3800 V6 Ee cabin. A driver air bag 
engine lets you 9ME combined with that 
summon power at [gine Bey most vital of safety BUICK’ 


The New Symbol For Quality 
In America. 


CIENCE 7 
ECHNOLOGY 


cavern mined from a salt dome. A 
skyscraper would fit comfortably 
inside the cavern, which holds air 
compressed to 1,078 pounds per 
square inch. 

During peak periods when electrici- 
ty is expensive, the compressed air is 
withdrawn, heated by natural gas or 
diesel oil in a combustor, and run 
through expansion turbines to drive a 
generator. The stored air can supply 
the electricity demands of 11,000 
homes for 27.5 hours. 

The $71.5 million, 110-megawatt 
plant opened two years ago in McIn- 
tosh, Ala. The only other plant of its 
type has been operating in Huntorf, 


r 


y storing compressed air in 


tor—spins a turbine to generate electricity. 
underground caverns, electric 


B: can handle peak 


demand without building new power 
plants. They can also shop around for 
cheap power. 

The Alabama Electric Cooperative 
(AEC) is the only U.S. utility with a 
compressed-air energy storage plant. 
During off-peak hours, the AEC buys 
cheap electricity and uses it to pump 
air into a 19.8-million-cubic-foot 


A 


R 


Germany, since 
1978. The Alaba- 
ma plant, howev- 
er, is 25 percent 
more efficient, be- 
cause it uses tur- 
bine exhaust heat 
to pre-warm the 
compressed air. 
Israel plans to 
open a compressed- 
air plant in 1996, 
and Japan will 
have one the fol- 
lowing year. In the 
United States, 16 


$ Tis utilities are study- 
system uses inexpensive nighttime electricity to compress air in anun- — ing the technology. 
dete cavern. During peak hours, the stored air—heated in a combus- — "Three-fourths of 


the United States 

has geology suit- 
able for underground air storage," ex- 
plains Robert B. Schainker, program 
manager for energy storage at the 
Electric Power Research Institute 
in Palo Alto, Calif. 

A compressed-air plant can store 
electricity generated from coal, nucle- 
ar, or even solar and wind power. “It’s 
an energy management tool as much 
as it is a generating facility" says 
Robert C. Meyer, AEC's project man- 
ager for power-plant construction. 


ONO 


)MY 


Two’s Company 


umans aren't the only ones who seek mates. Some asteroids, apparently, need them too. 
Images of Toutatis and Castalia—the most detailed radar pictures yet of individual asteroids 
—eveal that each consists of two separate chunks of rock, held together only by gravity. 
“Toutatis contains two objects touching—probably in intimate contact,” says astronomer Steven 
Ostro from NASA's Jet Propulsion Laboratory in Pasadena, Calif. Ostro photographed Toutatis during 
‘an unusually close approach to Earth late last year. Castalia was observed in 1989, but only recent- 
ly did three-dimensional reconstructions hint at its twofold nature. Other researchers suspect the 
12-miledong Gaspra asteroid, photographed in 1991 by the Galileo spacecraft, is also binary. 
Of 30 orbiting rocks Ostro has studied in detail, about one-fifth show evidence of being binary. 
If this ratio holds up for asteroids in general, it will give new meaning to the phrase “rocky 
relationship.” —Robert Langreth 


SCIENCE ST TECHNOLOGY 


A Truy Dm 
Bus 


pon 2 petana ld scopic vacuum tube, operating 


PO dao, it has some draw- £ high-adiation environments 


graduate. electrical engi- 
neering student at the 


University of Colifornia at 
Berkeley has created a modest 
triumph in the annals of illumi- 


~-nation—the world’s smallest 
‘Tight bulb. It is only 200 

- microns (millionths of a meter) 
- long, less than the width of a 

| human hair. 

Kir R. Williams’ microlamp 

has a hot tungsten filament, 
just like conventional bulbs. It 
consumes one-tenth of a watt, 
but is 60,000 times dimmer 


bocks: At maximum brightness, 
it bums out in half a minute. 


| mreshrin deos Ma mi 


than a 60-watt light bulb. Yet it i ture sensors. It could act as one 


is bright enough to be seen 


RESEARCH 
Buriep Goin 


cientists at an IBM research cen- 

ter in California recently observed 

‘strange behavior in the growth of 
very thin metal films. When they de- 
posited vaporized gold atoms on a sil- 
ver surface, the gold atoms appeared 
to bury themselves just under the sil- 
ver surface. Understanding this phe- 
nomenon may help scientists develop 
better integrated circuits, magnetic 
recording heads, and other devices us- 
ing thin metal films. 

After adding vaporized gold atoms 
to a silver surface, the team of four 
scientists at IBM’s Almaden Research 
Center in San Jose observed the re- 
sults using a scanning tunneling mi- 
croscope, an instrument capable of 
pinpointing individual atoms. They 
saw that the gold atoms burrowed one 
atom deep into the silver, forming a 
one-atom-thick gold “underlayer.” 
Only after the underlayer had formed 
did the gold begin accumulating on 
top of the silver surface. “We were all 
quite surprised by this counterintu- 
itive and unexpected result,” says re- 
searcher Shirley Chiang. 


1 of several filaments in o micro- 


cumulate, they formed “islands” that 
eventually grew and merged to form a 
solid gold film. The island-forming be- 
havior means that the gold film must 
be at least a few atoms thick before it 
covers the silver surface. 


AEROSPACE 
TARGET PRACTICE 


n a first-ever attempt to lock onto a 
E spacecraft with laser beams, 

Star Wars researchers at Kirtland 
Air Force Base in Albuquerque, N.M., 
aimed one of their big lasers a million 
miles out in space to illuminate 
NASA's Galileo probe. Working with 
researchers at the Jet Propulsion Lab- 
oratorys (JPL) Table Mountain laser 
site in California, the Air Force scien- 
tists were able to help JPL spotlight 
Galileo for more than a week last De- 
cember. The experiment worked better 
than expected, says JPL's Jim Lesh, 
head of the laser project. 

Scientists at Kirtland's Starfire Op- 
tical Range used their 60-inch tele- 
scope to aim a laser beam at Galileo 
just after the spacecraft completed its 
second gravitational slingshot pass of 


Jupiter. The tricky experiment re- 
quired that scientists at Kirtland and 
Table Mountain lead the spacecraft, 
like a hunter leading a bird in flight: 
They aimed at the spot where they ex- 
pected Galileo to be in 20 seconds, the 
travel time of the laser beam. 

The Galileo experiment was only a 
tracking activity, Lesh says. The next 
step is to put a laser communication 
package aboard a spacecraft and 
transmit information back to Earth. 
Space lasers can carry up to seven 
times as much information as radio 
transmissions, allowing miniaturiza- 
tion of communication equipment plus 
considerable savings in power usage. 
Starfire Optical Range Director 
Robert Fugate says that spacecraft 
might someday use lasers to commu- 
nicate from anywhere in the solar sys- 
tem.—Ray Nelson 


THe HUMAN Bopy 
Whar Are We Wort? 


he value of the chemical elements 
T: the human body is about $1.25, 

according to the American Chem- 
ical Society. But when these elements 
work together to produce biologically 
active substances, the value jumps to 
nearly $8 million. Follicle-stimulating 
hormone alone is worth about $6 mil- 
lion per gram on today’s market. 


PHOTOGRAPHY 
Acw Arr 


espite an uncanny resemblance to the 

work of Vincent van Gogh, this isn’t 

one of his paintings. It’s a photo- 
graph, made by Lars Bech of The Nether- 
lands, that won first prize in the 1992 
Nikon International Small World Competi- 
tion. The photo shows a chemical solu- 
tion—made from barbital, fenacetine, 
valium, and acetic acid—that has crystal 
lized over a decade. Bech 
the chemicals at a magnification of 35 
times under polarized light. 

Anyone with an inter 

est in photographing mi- 
croscopic subjects can 


As the gold atoms continued to ac- Earth on the way to rendezvous with enter Nikon's competi- 
fion. To obtain an entry 
9/9/00; 9. o, 9. 9.9. 9.9, form, wite to: Small - 
909009090990. 9 Word, 1300 Wolt Whit 
Q;9: 0.9.0. 0.9. 9. 0, O. 9. 0,9. 9. 9. 9. X e; | nom. MOT. 
QOQOOQOOQQOOOOO0O0QO0O0Q0Q0O0O0Q0O0O0O0O00Q0Q0Q0QOQ by June 30. - 
Wien ack toms ora deporte on = nvr ioco Hy fem me “underlayer” beneath a one-atom- ——Suzanne Kontra 


er of silver before ac 


on the surface. Some atoms appear smaller than others be- 
yy are located just beyond the cross-section plane of view. 


24o POPULAR SCIENCE MAY 1993 


THE GRANDDADDY OF 
THem Au? 


searchers have discovered the world’s most 
Reine dinosaur fossil, the 225-million- 

year-old Foraptor, or “dawn stealer.” Wolk- 
ing on two legs, this diminutive, meterlong beast 
roamed the valleys of ancient Argentina, foraging 
on smaller animals and snatching the offspring of 
larger creatures. 

“We are just a couple of steps away from the 
ancestor of all dinosaurs,” exults the University 
of Chicago’s Paul Sereno, one of the paleontol- 
ogists leading the American-Argentine team that 
found the fossil. Eoraptor's nearly intact skele- 


ton, he explains, lacks most of the specialized 
features found in more advanced dinosaurs, 
such as a multijointed jaw and a large pubic 
bone. Weighing approximately 25 pounds, the 
dinosaur was also smaller than later creatures. 
“Only a few anatomical differences separate 
Foraptor from the common ancestor,” Sereno 
says. “Eoraptor lived only a few million years 
later." 

Are even more ancient finds in the cards? 
Since the paleontologists have already "blanket- 
covered” much of the valley where the fossil was 
found, Sereno suspects not: “This may be the 
best picture we have for a long time." 

Eoraptor is on display at Chicago's Field Muse- 
um of Natural History through June, before being 
returned to Argentina.—R. L. 


The 225-million-year-old Eoraptor is the most primitive dinosaur fossil ever unearthed. 


Our = THE FRYING 


efforts to avoid destroying the 

ozone layer, say scientists at the 
National Oceanic and Atmospheric 
Administration (NOAA) and the Uni- 
versity of Colorado at Boulder. Some 
man-made compounds that may be 
used as substitutes for ozone-eating 
chlorofluorocarbons and halons are 
actually greenhouse gases, which 
trap infrared radiation and con- 
tribute to global warming. Thus they 
could cause a major change in global 
climate if produced in large quanti- 
ties. Moreover, the effects could be 
even longer-lasting than those of the 
chemicals they are designed to re- 
place, because the substitutes will 
persist in the atmosphere for at least 
several hundred years. 

The synthetic chemicals, called per- 
fluorocompounds, consist of stable 
molecules that contain no chlorine. 
One of them, perfluoromethane, has a 
minimum lifetime of 50,000 years and 


T here is a chemical catch-22 in the 


a maximum lifetime of possibly more 
than six million years. It is a byprod- 
uct of aluminum production and al- 
ready exists in the atmosphere in 
measurable quantities. 

The team of scientists studying the 
perfluorocompounds found that all 
are efficient greenhouse gases. 


“These are molecules that live for 
such a long time,” warns A.R. Ravis- 
hankara of NOAA's Aeronomy Labo- 
ratory. *No one thought about 
chlorofluorocarbons destroying the 
ozone when they made the 
molecules—they thought they were 
wonderful because they are so stable 
.... The question is: If you start 
putting things into the atmosphere 
that could live on the time scale of 
evolution, what are the implica- 
tions?"—A. F. 


Dinosaur Tour 


earthed during a recent Canadi- 

an-Chinese expedition will 
begin a worldwide tour this month. 
After opening in Edmonton's Greir- 
son Hill Park, the show will move to 
Toronto in August, travel through 
Japan for much of 1994, then set up 
shop in Milwaukee—the first of 
many U.S. cities—in 1995. Edmon- 
ton's Ex Terra Foundation organized 
the tour.—R. L. 


He of dinosaur fossils un- 


MAMMOTH ASPEN 


here is a new contender for the ti- 
T: of world’s largest living organ- 

ism. A 106-acre stand of quaking 
aspen in Utah occupies more than 
three times the area of the humongous 
fungus found in southwestern Wash- 
ington state. The aspen stand, actually 
47,000 connected stems originating 
from the root of a single individual, 
weighs more than 6,000 tons. 


PHOTOS FROM  ; space shuttles and satellites. 
SPACE The images, rarely seen out- 
side the scientific communi- 
ver since the Apollo astro- — : ty, ore published in 
E: first observed our Embracing Earth: New 
blue planet from afar, pho- : Views of Our Changing 
tographs of Earth taken from Planet (Chronicle Books, 
space have had tremendous $39.95). 
power to educate and inspire. The computer-enhanced 


Now Payson R. Stevens, a con- 
sultant to NASA’s Mission to 
Planet Earth, and artist Kevin 
W. Kelley have collected more 
than 100 stunning images of 
Earth that were taken from 


images show the patterns 
of shifting sand dunes, the 
movements of winds ond wo- 
ters, the seasonal greening of 
Earth's vegetation, and other 
natural processes. They also re- 


veal human impacts: deforesta- 
tion, desertification, polluted 
coastlines, the hole in Earth’s 
protective ozone layer, and ur- 
ban sprawl. 
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SCIENCE CST TECHNOLOGY 


HIGH-TECH HORSESHOES 


arriery, the art of shoeing horses, is 
viewed today as a relic from 
Longfellow’s quaint poem about a 
sinewy-armed smithy toiling under a 
towering chestnut tree. So it must 
have shocked 
the corporate 
magnates at- 
tending the 
World Congress 
of the Powder- 
Metallurgy Fed- 
eration in San 
Francisco last 
June when a 
4D horseshoe won 
2 the federation’s 

[ 2 Achievement of 

* the Year Award. 

The shoe is the brainchild of Millie 
Mendelson, chief executive officer of 
Champion Horseshoe in Poundridge, 
N.Y. In the late 1970s, Mendelson 
was a hostess at one of Belmont 
Park's backstretch restaurants, 
where she heard a prominent race- 
horse trainer complain about the two 


choices in equine footwear: Steel is 
too heavy for the high-speed demands 
of racing, and aluminum is prone to 
oxidation and fatigue. 

Mendelson started researching al- 
ternatives. Taking the advice of her fa- 
ther, a precision machinist, she chose 
titanium—a strong, durable, light- 
weight, and noncorrosive material 
used in aerospace and medical appli- 
cations. Mendelson learned, however, 
that it wouldn't be possible for farri- 
ers, with their low-tech equipment, to 
produce titanium horseshoes using ex- 
isting technology. 

Ultimately, Mendelson's search for a 
solution led her to a manufacturing 
method called the cold-press vacuum- 
sintered process. Using this process, 
titanium powder is pressed into horse- 
shoes that are malleable enough to be 
shaped—in relatively crude portable 
forges—to fit a horse’s hoof. 

Mendelson, who has no formal edu- 
cation in metallurgy, earned two 
patents for her 12-year effort. With 
the population of horses in the United 
States approaching 11 million, 
Mendelson’s achievement could be 
worth a lot of money. Titanium horse- 
shoes will sell for an average of $10.75 
a pair.—Andy Juell 


Guiur-FnEE 
Portato CHiPs 


little zap of microwaves: could make 

potato chips as crunchy and tasty as 

the traditional deep-fried version, but 
with a fraction of the fat. 

The new process, being developed by mi- 
croGas Corp. in Bellevue, Wash., hits thin 
potato slices with a burst of microwaves 
and heat. The microwaves “puff up” the 
potato by instantly boiling off water 
molecules deep in the slice, creating the 
tiny spaces that give chips their.texture. The 
heat then dries the chips and gives them 
their crunch. A thin layer of oil is added at 
the end for taste, 

“We could make a completely no-fat chip, 
but it just doesn't have the right taste,” 
says microGas president Samuel Bernstein. 

The same combination of microwaves 
ond heat can be used to dry jelly beans, pet 
food, lumber, and even ceramics faster and 
with less energy than using heat olone. The 
microwaves excite water molecules, draw- 
ing them to the surface more rapidly than 
convection alone.—-P J. Skerrett 


TUESDAYS 


9PMET/PT 
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INVENTION 


Great ideas and the great 


wonders of invention and 
preview tomorrow's 


technology, today! 


nextstep 


TUESDAYS 
9:30PMET/PT 


AUTOMCTIVE 


ENGINE TECHNOLOGY 
Jac’s New V12 


The new Jaguar V12 engine has been enlarged 
to six Tiers and 301 horsepower. 


aguar’s XJ-series sedans now are 

being shipped to the United States 

with a new six-liter V12 engine, a 
longer-stroke version of the 5.3-liter 
V12 formerly used only in the XJS 
sports coupe. The engine swap results 
in a powerful sports sedan with stiff- 
ened suspension and improved accel- 
eration. To handle the additional pow- 
er, the XJ12 has an antiroll bar and 
heavier springs and shocks. 

The nose of the XJ12 has been mod- 
ified to accept the new engine, which 
now produces 301 horsepower at 
5,350 rpm and 336 pound-feet of 
torque at 3,750 rpm. The engine in- 
ternals have been upgraded, with a 
revised cylinder head, new piston de- 
sign, reduced compression ratio, and 
modifications to the valve train. Pow- 
er is increased 22 percent over the 
5.3-liter version, and peak torque up- 
graded 23 percent. 


PERFORMANCE 
CHECKING THE ViraL SIGNS 


he basic car instrument panel 
monitors an engine’s vital signs, 
and for the average driver, what's 
displayed is adequate. But in high- 
performance cars, too many things 
happen too fast to track them all— 


Book REVIEW 
BinrH Or An Icon 
E p wan 


much less record them (try watching 
the turbo boost gauge while driving a 
sports car, for example). 

Now a Scottsdale, Ariz., company 
has developed a data-logging comput- 
er system that can not only be used in 
static dynamometer testing, but on 
moving vehicles as well. Race Perfor- 
mance Monitoring's DS-1000 connects 
to any IBM-compatible PC or laptop 
and samples data up to 85 times per 


eneral Motors and much of the auto 


second. Data can be taken directly industry owe their start to David D. 
from the vehicle's computer or, for ex- Buick—not only did his namesake 
ample, from sensors that measure the company, celebrating its 90th year, become 


exhaust gas temperature from each 
cylinder or from the steering-wheel 
angle and G-force monitors. The data 
can then be displayed on the computer 
monitor or printed. 

Most of the applications so far have 
been in the lab, although units are 
in service on the racing circuit. Opti- 

cal lap timers, infrared sensors to 
measure tire temperature, and syn- 
chronized audio and video recordings 
are also available for the system. The 
price, including a laptop computer, 
starts at about $3,000.—John Matras 


the first building block for the fledgling GM, 
but Buick also revolutionized engine design 
with its overhead-valve engine. 

Those early, hectic days of explosive growth 
are chronicled in The Buick: A Complete Histo- 
ry, by Terry B. Dunham and Lawrence R. 
Gustin. The book weaves the history of the 
company with the growth of engines, autos, 
and airplanes that transformed this country. 

It's a fascinating tole, written by a pair 
of marque enthusiasts with an eye for 
how cars both reflected ond influenced 
chonges in society. 


the 99.9-inch wheelbase U.S. 
lempo. The car has a multi- 
beam safety cage with a hy- 
draulically formed perimeter 

1 front subframe shaped to iso- 
late engine and road noise. 
“Quodralink” independent reor 
suspension provides passive 
reorwheel steering for direc- 
jonal control. 

The new Mondeo is one of 
the first cars in the mid price 

i range to employ the high- 

į speed electronically controlled 
\daptive damping introduced 
in the Cadillac Seville last year. 
It was impressive on a 250- 
mile drive along the winding, 
illy coastal roads of southern 
once. Reacting to seven sen- 
ors, the system changes the 
hock absorbers from the nor- 


mal “soft” setting to “firm” in 
less than 20 milliseconds — 
1 quick enough for the suspen- 

1 sion to react in mid-stroke. 

i On a straight, fast descent 
the suspension absorbed rough 
* patches for a cushy ride, then 
$ stiffened up entering a hairpin. 
Another innovation is traction 
control that grips the brake on 
t a spinning wheel, combined 

t with an antilock brake system. 
t When used with four-wheel 

$ drive, this eliminates the need 
for viscous couplings, differen- 
tial locks, or sliplimiting de- 
vices to balance torque be- 
tween the driving wheels. 

A twoliter 136-hp engine will 
be available with a new elec- 
tronically controlled automatic 
transmission.— David Scott 


he Ford Mondeo, a mid- 
T size 106-inchwheelbase 

cor introduced in Europe, 
is a high-tech replacement for 
the Sierra, which was sold 
briefly through Lincoln Mercury 
dealers in the United States as 
the Merkur XR4ti. The new 
Ford is a preview to the 1994 
replacement for the Ford Tem- 
po, which will have a slightly 
longer body but otherwise is 
identical to the European car, 

The new Mondeo is a front- 

drive, four-door sedan in the 
cabforword style, with a 
wheel near each comer for 
more inferior space than the 
reardrive Sierra ond subston- 
tially more room inside than 
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PEOPLEW 


(0) 
KNOW RECYCLE” 


When you dump the 
used motor oil 
from a single oil 
change in the trash, pour it on the ground, or toss 
it into the sewer, it seeps down into the water 


table and ruins 1,000,000 gallons of fresh water. 


In fact every year "do-it-yourselfers" 

: improperly dispose of 

220,000,000 gallons of used 
motor oil. That's why 


Valvoline Environmental 


1OALLON, 
OF USED” 


Services is so important. 


Now you can take all of 
your used motor oil down 
to a participating retailer, 
where they'll collect it 


for free. Then Valvoline 


AUTOMOTIVE 


ž 
The Land Cruiser’s differential system 
enables both wheels on the same axle to turn in 
unison at the same speed. 
TRACTION 


LOCKING LAND CRUISER 


ential system debuts in the com- 

pany’s 1993 Land Cruiser to en- 
hance the traction available for 
serious off-road trekking. The manu- 
ally selected system enables the driv- 
er to lock the center, rear, and front 
differentials to produce positive 
torque at any wheel remaining on 
firm ground. An electrically actuated 
clutch at each differential solidly en- 
gages to prevent a wheel with less 
traction from spinning. 

The full lockup is available only in 
the low range at low speeds. Locking 
the differential presents considerable 
control problems at high speeds and 
on dry pavement. 


T» multistage locking-differ- 


ELECTRIC Cars 
PERFORMANCE UPDATE 


ith a practical electric car for 

general use still years away, 

the long-standing vehicle test 
programs that many electric utility 
companies have been conducting are 
often overlooked. Southern California 
Edison and Detroit Edison have been 
running small fleets of electric cars 
that include GM G-vans, repowered 
sedans, and the Geo-based Solectria. 
The results are encouraging. 

Most of the vehicles have met or 
come close to expectations in battery 
capacity and range, although expecta- 
tions were only in the 60-mile range. 
An exception is the lead-acid battery 
in the Solectria. “The batteries aren't 
conducive to high range,” says 
Richard Schweinberg of Southern Cal- 
ifornia Edison. "We're getting some- 
thing like 30 miles, and we expected 
closer to 60." 

Deterioration of the batteries over 
time is also a consideration. At De- 
troit Edison, batteries in the electric 
cars loaned to employees are tested 
every two months. What the utility 
found, though, is that drivers have as 
much impact on the batteries as does 
time itself. “We can tell an abusive 
driver, someone who has a lead foot, 
by how long the battery system lasts," 
says John Olsen of Detroit Edison. 
"And we can document that careful 
drivers get the best range and the 
longest battery life."—Jerry Shine 
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PEOPLE WHo KNow 
MESTAL USE VALVOLINE” 


PEOPLE 
WHO 
KNOW 


Owen Snyder 
Chief Mechanic for 
Al Unser r m 


a“ Sunday afternoon is what it's all about. We're a team-six men over the wall. You can't let 


one little advantage slip away, one little secret get out! To say that Owen Snyder is a focused 


M nsa. 
Mam, AME RIEF BE ,.. 


individual would be something of an understatement. E Wn 


A more appropriate description might be I 
"obsessed." With winning. And with all 
the details that make it possible. We're happy to — one of those details is Valvoline 
motor oil. Like most Indy 500 Chief Mechanics, Owen uses Valvoline in his race car, and in 
his personal car. After all, every one of our high perfor- 


mance motor oils is engineered to 


8 perform and protect under 


incredible stress. Withstand- 


ing whatever heat, cold, pressure and dirt your engine can throw 


atit. But don't take it from us. Take it from Owen Snyder. Details 


are his occupation-and preoccupation. PEOPLE WHO KNOW USE VALVOLINE” 


VALVOUNE INC. A SUBSIDIARY OF ASHLAND OL, INC. ZEE: © LEXNGTON, KY 40509 © 1991 


AUTOMOTIVE 


Concert Cars 


Tur Future Jeep? 


Chrysler's ECCO concept car could have the J 
nameplate in its hee. T 


Chrysler Corp.'s design studio re- 

casts the traditional Jeep into a 
four-wheel-drive recreational vehicle 
with a hint of a hybrid dune buggy 
and Volkswagen Beetle. With recy- 
cling in mind, the four-passenger 
body—a tub constructed of aluminum 
and plastic components—is designed 


T5 Jeep ECCO concept car from 


sump design with a plain bearing 
crankshaft. It produces 85 hp at 4,200 
rpm and 120 pound-feet of torque at 
2,700—a high figure for this displace- 
ment. The ECCO driveline also fea- 
tures a six-speed manual transmission 
and viscous center differential. 


EMISSIONS 
ANOTHER IDIOT 
Licur? 


mandatory light on 
the dashboard sig- 
naling that the cat- 
alyst isn't operating properly will be 
coming soon on new cars. The signal is 
mandated under new federal emis- 
sions regulations being phased in 
starting with the 1994 model year. 
Engineers at Robert Bosch Corp. in 
Broadview, Ill., have developed one 
warning system that measures the 
oxygen content of the gas stream 
ahead of and behind the catalyst. A 
properly operating catalyst retains 
oxygen in its lining, but retains less 
when it degrades—usually from over- 


ENVIRONMENT 


RECYCLED COOLANTS 
Ger Tue Nop 


cycling antifreeze has become com: 
monplace in service garages, raising. 
that not all recycled produdis . ` 
ore os effective the second fime around. The 


comprehensive 

study of most common recycled 

and the results are in: The oup hos mal d. 

approval for most of them. af 
One standout is from Prestone ["Best of 


heating. The oxygen sensor behind the 
catalyst in the exhaust stream thus 
can be used to determine whether the 
oxygen content has changed, an indi- 
cation that the catalyst is no longer do- 


for disassembly. 

Power comes from an aluminum 
1.5-liter two-stroke engine placed 
midship—a major departure for Jeep. 
This allows the driver and front pas- 
senger to perch closer to the front 
bumper, but restricts load capacity at 
the rear. The lightweight engine rep- 
resents the latest development from 
Chrysler’s two-stroke program—a wet 


ing its job. A second warning 
system is also being developed 
by Robert Bosch that detects en- 
gine misfires, which can put ex- 
cessive amounts of unburned 
gas into the catalyst, causing it 
to overheat—a condition that 
can ruin a catalyst in only a few 
minutes on the highway. 


Sensors flanking the catalyst monitor its performance. 


Compose Cars COMING? 


reinforced plastic—even a complete cor body and 

promised a low-cost, high-strength method of assembly. But until recent- 
ly, much of the manufacturing techniques had to be done by hand, and the 
few experimental cars with al-composite construction (as opposed to fiber- 
glass body panels) have been produced mainly in limited volume. 

Several companies, though, have now demonstrated a method of filling 
a closed mold with glass fibers automatically. The mold is then injected 
with resin—a technique that broadens the possibilities of all-composite 
construction. 

Owens-Corning's laboratory in Battice, Belgium, introduced a new robotic 
machine for molding fiberglass parts quickly and efficiently. Dubbed P-4, the 
machine consists of a computer-controlled robot with several nozzles that 
spray chopped glass fibers—along with a powdered binder to hold them to- 
gether—onto a mold. The bundle of preformed fibers is then heated until 
the binder melts, holding them together so they can be transferred to the 
closed mold. Similar machines now in use vary mainly by the method used 
fo apply the thermoplastic binder. 

Owens-Corning's process can make parts that vary in thickness from one 
side to the other and can direct fibers so they line up in a given direction, in- 
creasing the tensile strength in that direction. The system can churn out as 


he theoretical capability of molding large, complex shapes in glassfiber- 
chassis—hos 


Glass fibers are fed to a robot, combined with a binder, and 
sprayed onto a mold, where hot air melts the binder. The glass mat is then 
transferred to a dosed mold, where resin is injected to complete the part. 


ind wastes less raw material than other methods. 
Two European carmakers have bought P-4 machines, according to Owens- 

Corning. Several General Motors models have components in production, us- 
ing a similar process from another manufacturer.—Robert Langreth 
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ENGINEERING 


A Rouunc Las For 
Winp Noise RESEARCH 


ith engine noise being reduced 
We virtually eliminated in 

some electric cars, as well as 
some vehicles with gasoline engines, 
wind noise becomes much more no- 
ticeable. Anticipating this problem, 
manufacturers are investigating the 
causes of wind noise and looking for 
ways to vanquish it. 

As part of a study sponsored by 
Ford, Krishan Ahuja and a team of re- 
searchers at the Georgia Institute of 
Technology in Atlanta are compiling a 
detailed ranking of wind noise 
sources. Ahuja, a professor of aero- 
space engineering and the former 
head of acoustics research at Lock- 
heed Corp., has been using some of 
the same techniques that were origi- 
nally developed 
to study wind 
noise in aircraft. 

"What we're 
trying to do is 
transfer the tech- 
nology from air- 
craft research to 
automobile re- 
search," he says. 

Ahuja and his 
colleagues have 
equipped a '91 
Mercury Sable 
with 41 hearing- 
Microphones built into aid microphones, 
the ears of a dummy a wind vane, a 
head and those dan- wind speed moni- 
gling from the driver's tor, and a bicycle 
glasses record wind wheel that mea- 
noise. sures the car's 

speed. Some of 
the microphones are mounted at noisy 
spots—around the mirrors and under 
the car, for example. Other micro- 
phones, suspended from eyeglasses in 
front of the driver's ears, record the 
noises he hears. The sounds are taped, 
then transferred to a computer for 
analysis. 

After wind-tunnel experiments and 
25,000 miles of road tests (conducted 
in the middle of the night, when traf- 
fic noise was at a minimum), Ahuja 
reports that the worst noise comes 
from the intersections between the 
windshield and side windows. The 
number-two offender: mirrors. The 
researchers are now looking for ways 
to reduce the most common wind 
noises. To get rid of a whistle, for ex- 
ample, engineers added grooves to 
the antenna of the '93 Ford Taurus. 
—Dawn Stover 


It's the world’s first analog chronograph to provide such deté 
lap timing information. It has the world’s fastest full sweep second 
hand. Introducing the TECHGEAR™ F1 Chrono™ from Pulsar. 
This fully functional chronograph can tell you just about anything you 
need to know about almost anything that moves. Like lap times, 
lap time differences, total laps, and fastest laps. It even stores and 
recalls total laps and fastest lap on command. And it does it all 
at a price that won't slow you down. 


PULSAR. 
TECHGEAR 


EEE 


TECHGEAR™ collection priced trom $75-$300. 
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Porsche’s Boxster is an advanced prototype that hints strongly at a future production car. 
Concert Cars 


Coup Tuis Br 
Porscue’s Savior? 


orsche's Boxster concept car is a 
p modernization of the 550 

roadster, the 1950s-era all-alu- 
minum racing car that still commands 
respect on the vintage-car circuit. But 
the Boxster also is the future for the 
flat-six, rear-engine configuration that 


makes some Porsche models unique. 

With the engine located ahead of 
the rear axle, the Boxster is actually 
more reminiscent of the Porsche 914 
of the '70s, although the styling is 
classic. Porsche is calling the car an 
advanced prototype, which is raising 
some hope that it eventually will be- 
come the long-awaited "true" Porsche 
that ultimately pulls the German car 
company out of its doldrums. 

The Boxster also hints at advanced 


manufacturing techniques. One 
method being considered is a combina- 
tion of interlocking aluminum extru- 
sions that could yield a lightweight 
chassis at relatively low cost. Porsche 
is embarking on a campaign to bring 
its prices down from the stratosphere, 
and the Boxster could be the first to fit 
that mold. 


SAFETY 
THe Turic Bus 


jublic transportation is in great 
p^ in Taiwan, but the is- 

land's narrow, winding mountain 
roads can make it particularly haz- 
ardous for bus passengers. To improve 
safety and reduce rollover accidents 
for double-decker buses, the Taiwan 
Automotive Research and Test Center 
recently took delivery of a huge tilting 
platform made by MGA Research 
Corp. in Akron, N.Y., which is capable 
of lifting a 20-ton bus at up to a 45-de- 
gree angle to test its stability. 

The testing machinery marks the 
first step in the beginning of a new 
program for public-transportation 
safety standards in Taiwan. 
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The battery that's engineered for your 
Ford, Mercury or Lincoln is the one 

that performs. For the Motorcraft retailer 
nearest you call 1-800-521-5181. 


Motorcraft 


QUALITY PARTS FOR QUALITY CARS™ 
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The filter that's engineered for 

your Ford, Mercury or Lincoln has to 

pass Ford's demanding performance 
specifications. For the Motorcraft 

retailer nearest you, call 1-800-521-5181. 


Motorcraft 


QUALITY PARTS FOR QUALITY CARS™ 


MANUFACTURING 
Mane In Tue U.S.A. 


MW'S new assembly plant, now 
under construction in Greenville, 
S.C., will be producing 90,000 cars 
per year when it starts operations at 
the end of 1995. While BMW has not 
announced which model it plans to 
build here, it is expected that the first 
product will be a version of the 3-series, 
followed by an all-new sports sedan for 
both domestic and foreign markets. 
The plant is BMW's first assembly site 
in North America. The German au- 
tomaker plans to carry over some of the 
aggressive environmental practices it 
developed in Europe—where suppliers, 
for example, must submit a plan for the 
recycling of their materials in order to 
have those materials accepted by BMW. 
Recycling supplied components is not 
unheard of today, but putting the re- 
sponsibility on the supplier is an ag- 
gressive policy. The practice already af- 
fects the choice of key materials such 
as plastic versus steel or aluminum— 
though in Germany, burning plastic 
scrap for fuel is an acceptable method 
of disposal. us 


Q45 Gets 
A GRILLE 


sedan includes a major exte- 

rior redesign ond a more lux- 
urious interior. We sampled a 
touring model in the moun- 
tains of Southem California 
ond found the Q45 an amaz- 
ingly competent luxury car 
with more eye appeal than the 
original and a likable new ag- 
gressive nature thot some 
Japanese luxury models lack. 

For better performance, the 
four-speed-automatic tronsmis- 


[sm 1994 Q45 sports 


į sion has been revised to start 

: in first gear instead of second. 
$ [n addition to the base model, 
t Infiniti will offer the Q45t tour- 


ing package with Super HICAS 
four-wheel steering and the 
Q450 activesuspension ver- 
sion. Electronic traction control 
is available on all versions. 
The car has new front fend- 


* ers, a traditional grille and low- 


er air dam, and larger head- 
lamps ond covers. There's a bit 
more chrome on the window 


t trim, and the taiHamp panel 
i has been redone. Outside mir- 
* ror housings have been re- 


1 shaped to create less noise. 
The (45's interior now hos a 

t passengerside air bag, softer 

£ leather upholstery, touches of 

: wood grain, and amenities 

t such as cupholders ond cellular- 

1 phone wiring. Power lumbar 

$ supports for the driver and 

power head restraints are stan- 

: dard. An additional pair of 

1 Bose tweeters has been added 

È to the Apillars to improve 

sound perception. A remote 

keyless entry system with a re- 

mote windows-down feature 

allows trapped hot air fo es- 


$ cope—J. McCraw 
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(©1993 Minn Kota 


Minn Kota. 
4-Wheel Drive For Your Boat. 


Nothing can touch a new Turbo or Turbo Pro for sheer, go-anywhere power. Power to 
maneuver a big rig in cover thick enough to walk on. Power to manhandle rocks and 
stumps. Power to fish anywhere, open water to weeds, without changing props. Only Minn Kota 
delivers up to 48 lbs. of quiet thrust, an unbreakable composite shaft, and our Weedless 
Wedge prop that won't choke, ever. Bow or transom, hand or foot control, only Minn Kota 
has the power to get you closer to fish. (And while you're out, pick up any old line or 
containers. Clean waters are better for us all.) ZEXEXZFPEF PEAD TAI Ceis you doser to rsh, 


HOME 
TECHNOLOGY 


ford, Mass., may put that dream with- 
in reach for many home owners. 

The heart of this unit is an 11- 
horsepower, two-cylinder diesel en- 
gine fired by #2 heating oil. Heat from 
the engine's cooling system and ex- 
haust warms water for either circulat- 
ed-water or forced-air heating, and at 
the same time turns a five-kilowatt 
generator Whatever juice isn't used 
gets fed back to the utility grid (with 


ing unit that 
COGENERATION 
Home-Grown Heat 
AND POWER 


hy buy electricity from the lo- 
W: utility when you can make 
it at home every time your 
heater kicks on? A new residential co- 


generation system being developed by 
Intelligen Energy Systems in West- 


perimeter—that gently ratchet the house up. 


hi s cogeneration is bo: oil-fired home heat- 
m yr tet es i 


BUILDING TECHNOLOGY 
Upward Miosiurv In THe FLOODPLAIN 


Hurricane Andrew may get a lift from architect Peter Vanderklaauw. His 

Miami-based company, LiftPlate International, uses a patented method 
for hoisting homes nine feet in the air, allowing them to remain in the 
floodplain and yet still qualify for federal flood insurance. 

Instead of digging extensive tunnels to position lifting beams under 
the foundation slab (often destroying driveways and swimming pools 
in the process), LiftPlate builds a steel frame inside the house and 
bolts it to the floor. This frame is connected to a dozen hydraulic 
jacks—two in the middle of the house and ten at the 


Fs whose houses were damaged by the floodwaters that followed 


“Synchronizing the jacks so they move at the same rate is 
crucial, otherwise the walls or floor will crack,” says Vanderklaauw. 
A sensor monitors the progress of stainless steel tapes running 
from each jack to a central point. If one tape gets more than "^; 


voltage-matching and 
safety provisions). Tests 
at Brookhaven National 
Laboratory in Upton, 
N.Y., peg the system's ef- 
ficiency at 90 percent—a 
vast improvement over 
the 35 percent level of 
most centralized power 
utilities. 

One of Intelligen's ten 
handmade heaters was 
hooked up in co-inventor 
Neil Slavin's rural Mas- 
sachusetts home in Jan- 
uary 1992. During the 
winter months the 

a 85,000-Btu unit keeps 
3 the house toasty and 
& spins his electric meter 
backward—power that 
the utility must, by law, 
buy from him. During 
the summer, the system 
heats his tap water, cutting electricity 
bills by one-third. 

At $7,400 plus installation, the co- 
generator costs two to three times 
more than a conventional oil burner. 
But if you use between 800 and 1,400 
gallons of oil a year and have electric 
bills of more than $100 a month, the 
payback period is approximately five 
years, says Tom Sciacca, the other half 
of the Intelligen team. That could de- 


crease to three years or so if the oil- 
fired cogenerator replaces electric re- 
sistance heat. 

Intelligen plans to begin manufac- 
turing and selling its first systems by 
this summer. Larger models and a 
gas-fired cogenerator are on the draw- 
ing board.—P. J. Skerrett 


Power Toots 
Enp Or Tur KickBacks 


he same strategy to improve safe- 
T ty in circular-saw blades—limit- 

ing per-tooth cut depth and thus 
reducing the possibility of blade kick- 
back—is taking hold in the router-bit 
ranks. Stringent standards originally 
set for the German market have 


helped push such development, even 
to the point of overhauling existing 
production methods. For example, 
some bits that were previously turned 
from bar stock are now fashioned 
from steel castings, and new grinder 
designs are needed to sharpen the 
cutting edges. 

Among those championing the cause 
in this country are CMT Tools and 
Freud USA. In their designs, the open- 
ings into which the carbide blades are 
brazed are smaller than those on the 
conventional bits, limiting the bite. 

Freud and CMT sell the new cutters 
for the same price as their convention- 
al designs.—Phil McCafferty 


25-T0N 
HYDRAULIC 


p 
MAIN LIFTING. 
p... BEAM 


Florida's LiftPlate raises slab-built homes above the flood- 
[plain level to comply with federal flood insurance rules. 


| inch out of line with the others, a switch tums off its 


jack until all 12 are back in synch. Once the house 
has been elevated to the desired height, o steel 
structure is built undemeath to support it, and the 
jacks are removed. The new lower level can be 


a for parking or storage. From start fo finish the 


job tokes about 15 working days and costs approxi- 
> motely $12 per square foot—P J. S. 


ee 


POPULAR SCIENCE MAY 1993 835. 


STEVE STANKIEWICZ 


HOME TECHNOLOGY 


PETER HOEY 


RECYCLING 
Roors To Roap PATCHES 


ly patented process, the old roof 

over your head could be reincar- 
nated as a section of a highway or 
driveway. 

Tampa-based ReClaim, Inc., re- 
cycles more than 60,000 tons of as- 
phalt roofing a year—material that 
would otherwise end up in landfills 
The sheets and shingles are broken 
down into marble-size chunks; then 
magnets lift the nails out and a dose of 
proprietary liquid is added to form a 
cold-patch compound called RePave. 


T hanks to a Florida company’s new- 


Sold in five-gallon buckets for about 
$20, RePave is claimed to last longer 
than traditional asphalt patching ma- 
terial and bonds to both wet and dry 
surfaces, says company director John 
Kraft.—P. J. S. 


WATERPROOFING 
THe 100-Year Dry SPELL 


eaky foundations are a problem for 
[Listes and home owners alike, so 

any product offering to stop the 
drops is good news. And the news this 
time is an exterior foundation coating 
made of 100 percent rubber polymer 
with a projected life of 100 years. 

Sold under the Rub-R-Wall name, 
this coating from the Rubber Polymer 
Corp. of Akron, Ohio, is available 
through licensed installers and costs 
significantly more than a conventional 
asphalt coating. While an asphalt coat- 
ing will run $0.15 to $0.45 per foot, a 
Rub-R-Wall coating costs between 
$0.95 and $1.25 per foot, installed 
Still, as a problem-solver, it may well 
be worth the investment 

The rubber polymer is sprayed onto 
the foundation prior to backfilling. Be- 


Remember How Your Father Alway 
Remember What A Crab He Was? 


FIRE PROTECTION 


Curriuc Costs, 
Nor CORNERS 


falls that require a two-hour fire 
Ws can now be built with a 

single layer of United States 
Gypsum Co.'s Ultracode Core instead of two 
layers of regular gypsum wollboard. The 
extra protection comes from its thickness: 
*/einch as opposed to the standard */einch. 

Ultracode costs about ten cents per 

square foot more than regular wallboard, 
but the single layer saves construction time 
and requires fewer fasteners and less 
adhesive. Two layers can be installed for a 
four-hour fire rating —Suzanne Kantra 


cause it remains tacky for several 
days, foam protection board can be in- 
stalled without the need for additional 


fasteners. Most impressive, though, is 

Rub-R-W ability to stretch 1,800 

percent should the walls shift and 

crack—no doubt the basis for its trans 

ferable limited lifetime warranty 
Merle Henkenius 


hether it's an electric car or an 
Wes: lawn mower, the pri- 

mary technology hurdle for 
battery-powered equipment boils 
down to the same single word: range. 
Environmental friendliness aside, 
both of these devices need to pack suf- 
ficient juice on-board if they're to be 
commercially successful. 

Mindful of consumer skepticism, en- 
gineers working on the Ryobi Mulchi- 
nator 24-volt mower have refined their 
design—reportedly doubling its cutting 
capability—even before the unit’s re- 
lease [“Best of What's New,” Dec. '92]. 
As with recent electric-car advances, 
this progress results more from reduc- 
tions in power draw rather than any 
breakthrough in battery chemistry. 

Ryobi found that home dwellers ex- 
pect a mower to do a whole lawn of 
roughly a quarter acre (or 11,000 
square feet) on a single 16-hour 
charge. After designing the one-piece 
plastic mower deck for optimum 


* 
BET: Jeep is a registered trademark of Chrysler Corporation. 


PLASTIC 


MOWER DECK `^ — MULCHING EDGE 


Fine-tuning the blade and mower deck configura- 
tions has doubled the range of Ryobi's battery- 
powered Mulchinator. 


strength, rigidity, and noise damping, 
the company went after efficiency. 
Hundreds of field trials were aug- 
mented by airflow studies using clear 


plastic decks and confetti to simulate 
the grass clippings, leading to a fine- 
ly tuned combination of blade config- 
uration and housing tunnel contours. 
The blade itself is a lightweight de- 
sign to help conserve energy, and the 
motor speed of 3,250 rpm has been se- 
lected to minimize power draw, yet 
still deliver sufficient blade speed for 
the toughest cutting conditions. 
While tests show that the mower will 
now cut nearly 35,000 square feet on 
a charge, Ryobi only claims power for 
up to a half-acre (about 22,000 square 
feet) But the company is confident 
enough to offer a 60-day trial. Sug- 
gested retail for the BMM2400 mower 
is $399.—P. M. us 


ELECTRIC POWER 


SEISMIC SWITCHES 


power is interrupted. But in the event of an explosion or earthquake, it would be better—and 


|: this computer age, we're generally looking for protection that keeps circuits alive when outside 


safer—to simply shut down the juice. 


A consumersize circuit interrupter from Sammartano Industries of Port Jefferson, N.Y., now makes 
that possible at a relatively low price—about $150. Guarding a 115-volt, 15-ampere circuit, it protects 
like a ground-oult detector, interrupting the hot and neutral lines. The idea is to prevent secondary 
damage—a fire, for instonce—that could follow a 5.0 hit from the shaky San Andreas fault. 


Buckle up for safety: 


Theres Only One Jeep’. 


A Division of the Chrysler Corporation, 


ELECTRONICS 


BATTERIES 


Batteries are at the ends of the Super 
Charger and stored in the center compartment. 


W* a little recharging, even 
the Energizer bunny could 
keep going beyond its rated 
life. New York-based SLM Interna- 
tional, a toy maker, has developed the 
Buddy L Super Charger, which may 
provide a safe way to recharge the bil- 
lions of alkaline batteries thrown into 
landfills each year. Previous attempts 
to recharge alkalines have been un- 
successful because they can leak. 

SLM won't disclose the name of the 
engineering professor who developed 
the proprietary technology, nor will it 
describe how the invention works. But 
a prototype unveiled in New York 
seems to get the job done. 

The Super Charger accommodates 
any combination of up to four AA-, 
AAA-, C-, and D-size batteries, but not 
nine-volt. According to the company, 
battery life can be prolonged up to ten 
times, though a lot depends on the 
brand of battery. And the batteries 


CELLULAR PHONES 
Lonc-Term Hearn Risks UNKNOWN 


ince officials at a House Energy ond Commerce subcommittee hearing in 
February discounted speculation that cellulor telephones cause brain 
‘concer, the cellular phone industry and Food and Drug Administration 
(FDA) have weighed in with more opinions. Speaking at a mobile aw 
conference in Son Jose, Calif., Craig McCow, chairman and CEO of 
Cellular Communications, said studies are under way to see if ebd 
of cancer among employees in the cellular industry is higher than in other 
industries because, among other reasons, “we use these phones all of the 


MARIO FERRO 


can't be completely spent for the 
recharger to work. SLM recommends 
recharging often—even nightly—to 
get the full benefit of the device. 

Big battery-makers, not surprising- 
ly, won't endorse the device. Daniel 
Halaburda, marketing manager for 
Panasonic's Battery Sales Group, says, 
"The chemistry of an alkaline battery 
is such that it's not designed to be 

» 


The Super Charger is undergoing 
testing for performance and safety at 
Electronic Testing Laboratories in 
Cortland, N.Y. If all goes well, the $50 
device should be available this month 
along with a $30 portable unit de- 
signed specifically for AA and AAA 
batteries.—Marcelle M. Soviero 


Cape TV 
Aupio CHANNELS AND 
DIGITAL RECORDERS 
—TOocGeTHerR Ar Last 


iven that more than half of 
American households are al- 
ready wired for cable, it was in- 
evitable that cable companies would 
offer commercial-free music in addi- 
tion to video programming. Two com- 
petitors, Digital Cable Radio (DCR) of 
Hatboro, Pa., and Digital Music Ex- 
press (DMX) based in Los Angeles, de- 


liver up to 57 channels of classical, 
rock, jazz, easy listening, and stereo 
simulcasts of premium channels like 
HBO. Subscribers pay an extra $8 to 
$12 per month to receive the same 
high-quality music they hear on CDs 
and digital audio tape. The digital 
sound, processed through a tuner that 
hooks up to the subscriber's stereo sys- 
tem, arrives distortion-free. 

The technologies DCR and DMX use 
differ considerably. DCR employs the 
Dolby Adaptive Delta Modulation 
method, which compresses and en- 
codes the signal so it can be transmit- 
ted at a very small kilohertz. By nar- 
rowing the bandwidth, DCR can, 
theoretically, broadcast more than 
4,000 separate channels. DMX's ap- 
proach is to broadcast between exist- 
ing video cable channels. While this al- 
lows for far fewer channels, a DMX 
engineer claims that not having to 
compress the data means "flawless CD 
quality with no audible artifacts." 

Since the quality is superb, what's to 
stop listeners from making digital 
tapes right off the cable? Nothing, at 
least for now. DMX builds into its 
tuners the ability to receive an elec- 
tronic signal that will make DAT tap- 
ing impossible, but the company has 
no plans to activate it. To prevent 
wholesale copying, neither company 
plays entire albums or publishes ad- 
vance listings.—Daniel Grotta 


Bd Glb Mala isi CD sod ie albe ads AR a tH a ae 


fime. We give them to our friends and relatives." Though McCaw insists 


cellular use will attain a dean bill of health, his company is working on “feel 


|" products such as detachable microphones ond kits thot set an upper 


on watts. He calls the controversy “a wellness issue." 


risks. 


short.— Sandy Reed. 


The FDA says there is not enough evidence yet to know far sure whether 
handheld cellular phones might be harmful. A spokeswoman suggests a 
common-sense approach for those concemed about avoiding even potential 
People who must regularly conduct conversations in their cars could 
switch to a type of cellular phone that places more distance between their 
bodies and the source of the rodiofrequency energy, since the exposure lev- 
el drops off dramatically with distance. Also, conversations should be kept 
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SIMULATORS 


VIRTUAL 
REALITY 
POD 


BY RICHARD A. MARINI 
Ves is the only planet in the 


universe where the miracle- 

liquid Ceela is found. An 
extraordinary catalyst, the electric- 
pink fluid makes crops grow faster, 
engines run longer, and humans live 
healthie-—perhaps forever. 

Now, rebel forces are battling the 
evil empire for control of Vernost 
—nd its priceless supply of Ceela. 
Your mission is to guide your X-wing 

i fighter through the narrow canyons 


that crisscross the planet surface and 

© gather as much Ceelo as possible 
before returning to the tanker ship. 
But beware: Empire fighter sand-gun 
emplacements will be firing on you 
with their deadly losers. 

: This fantasy space adventure is 

being played out on Mirage, an 
"interactive public entertainment 
attraction" recently unveiled by 

$ Hughes Training in Arlington, Texas. 
Mirage is a second cousin to the 

£ flight simulators that help train 
military and commercial pilots. 

: Hughes and LucasArts Entertainment : 

= Co. codeveloped the system 

: —hence the similarity between 

£ Vernost and George Lucas's Star 


The Mirage “pod,” essentially a 
= souped-up video game, has a 
© simulated cockpit, flight controls for 
: a pilot ond gunner, head-down 
* display, and a wrap-around video 


screen for projected computer 
graphics. The pod provides a pseudo 
form of virtual reality since you don’t 
wear a display helmet. A preview 


: "flight" | took recently revealed 

impressive graphics and good control : 
$ the Dallas area late this summer and 
: debut in Japan in 1994. Other U.S. 
: parks may introduce the attraction 


response, although several enemy 
turrets were blasted before the gun 
sights had completely locked onto a 
target. The audio included music 
from Star Wars and the sound of 
laser weapons being fired. 

The Mirage system’s interactivity, 


$ though, allows players to control the 


action. And because it will support 


* extensive networking, players in up 


to 64 pods will be able to compete 


—r cooperate—with one another. 
In the Vernost scenario, for example, 


some players will be rebel fighters 


while others will pilot Empire ships. 
Even those waiting in line will be able 
to play, manning gun turret controls 
while watching the action on closed- 


JANA BRENNING 


circuit TV screens placed strategically 
throughout the waiting area. 

Initially, Mirage is aimed at 
‘amusement and theme park 
operators. It is likely to have its public 
premiere at an amusement park in 


next year. Expect to pay $5 per 
person for the experience, which lasts 
approximately six minutes. Non- 


t interactive, motion based attractions 
: featuring rides on motorcycles, 

| bobsleds, and even over Niagara 

: Falls are already operating in parks 


across the country. Arcade versions of 
Mirage are several years away, and 


: home game technology will take 


even longer. The system reflects an 
effort by Hughes to down scale its 
military business in response to 
continued Defense Department 

budget cuts. 


POPULAR SCIENCE MAY 1993 e 39 


(save $55) 


Take 2096 Off! 
...When you buy two or more Escort detectors: 


For the first time ever, our entire line of | 

Passport radar and laser detectors is on sale. You Call toll-free 24 hours, 7 days a week: 

can "mix or match" them for savings of nearly E T A 

$80, If you've been waiting for the perfect 1- 800- 433 x 3487 

moment to buy a radar or laser detector, this is it. BASTA Services 130.85 
A perfect combination is Passport 3100 Detector prices when sold individually: 

WideBand and Passport 1000 Laser. A total | Passport 1000 Laser $99; Passport 3100 WideBand $179 

detection package, they'll protect you from every 

type of radar and laser used today. And you'll pay | Buy both detectors for ony$223 | 

less for both detectors than others charge for a plus shipping & handling, Ohio res. add 6% tax. 

wide-band detector alone! You can't go wrong | 


Overnight Shipping Available 


> Department 501653 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


with this combo. 
All detectors are backed with a 30-day money 
back guarantee and one-year limited warranty. 


*The 20% discount applies only to new purchases of two detectors on 
the same order. Return of ether detector will result in the loss of the | 
20% discount. Offer extended through April 30, 1993. 


omon 


The Innovative Edge" 


NORDICTRACK’S FITNESS BIKE 


“BEST OF WHAT'S NEW!” 


Revolutionary reflex-action radial gear 
shifts more easily and eliminates over 
100 parts! 

* Patented power-response rim band 
broke proves t tee limes the brok- 
ing power of ordinary bikes! 
women, 
Fr 


Introducing NordicTrack's Fitness Bike" — the only bike designed 
for fitness. This revolutionary bike is so innovative, it was the 
Grand Prize winner (recreation category) of the 1991 “Best of 
What's New" award from Popular Science magazine. Call today 
to road-test the safest, most comfortable and easy-to-use bike 
you've ever ridden. 


OPTIONAL INDOOR FITNESS 
STAND GIVES YOU BIKING 
Take advantage of three satisfaction ee al is 
guarantees you won't find at your local Tyo rao, VRTE NORDICTRACK EL vees 
ke shop: I 194 PEAVEY ROAD 
1. 30-day home trial. [ CHASKA, MN 55318 
2. Two-year warranty. A [C PLEASE SEND NEA FREE BROCHURE AND VAS VIDEOTAPE. 
3. Toll-free Customer Satisfaction Hotline. I ii. 


CALL TODAY FOR FREE BROCHURE & VIDEOTAPE: "ELS 


1-800-858-BIKE E $ 


STATE. OP. PHONE ( } 
1993 NORDICTRACK, INC, A CHL COMPANY 23 DRE 
ALL RIGHTS RESERVED. 


Nene pop gp YESS DINE 4 
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HDTV esa 


DIGMAL Systems 
To Be RETESTED 


s the world goes digital, the one 

analog format vying to become the 

Americon standard for high-definition 
television (HDTV) has been eliminated. 
Rather than choosing one of the four 
remaining digital systems, though, the 
Advanced Television Systems Committee 
(ATSC) has called for additional testing. 

The ATSC, representing broadcasters, 
equipment makers, and film studios, stated 
that the onalog-based Norrow-MUSE sys- 
tem chompioned by NHK, Japan's public 
broadcasting corporation, was unsuitable 
because it failed in the two most crucial ar- 
eas: how efficiently the system used the fi- 
nite broadcast spectrum and interoperability 
with computers 

The pane! concluded that all four digital 
systems need further refinements. (There is 
speculation that some of the contenders 
might merge.) These systems provide film- 
quality resolution, wide-screen dimensions, 
ond CDJike sound, but eoch ochieves these 
results differently. If retesting is completed 
this year, the FCC could adopt a standard in 
1994 followed by HDTV broadcasts in 1995. 


BROADCASTING 
CALLING Au. SMOKE 
DETECTORS 


tor’s shrieking alarm, you may 

wake up one night to a voice an- 
nouncing: “This is a test of the Emer- 
gency Broadcast System [EBS].” The 
Federal Communications Commission 
is considering the 
Radio Broadcast Da- 
ta System (RBDS) § 
as an alternative to 
the current EBS, 
which alerts the 
public to a natural 
disaster or evacua- 
tion procedures via 
radio or TV. The 
downside of EBS is 
that people aren't 
always tuned to these 
communication devices. 

An RBDS receiver fits on a computer 
chip. Sage Alerting Systems in Stam- 
ford, Conn., has incorporated these = 
chips into its new Wide Area Alerting ^ 
Smoke Detector. The smoke detector 
would monitor the EBS frequencies 
ten times a second for messages. 

Each RBDS receiver would have an 
address so EBS information would be 
received only in targeted areas. To 
thwart unauthorized use, the system 
is encrypted.—Suzanne Kantra fas! 


| of hearing your smoke detec- 


MPUTERS 
OFTWARE 


EDITED BY CHRIS O'MALLEY 


A birth simulation program shows a fetal head 
about to impact the cervical opening. 


SIMULATIONS 


Birt By Bytes Couto 
IMPROVE SAFETY 


ith the help of a Cray Y-MP su- 
percomputer, a German physi- 
cian has developed a sophisti- 


cated program that simulates 
childbirth and could significantly im- 


COMMUNICATIONS 


WIRELESS PORTABLES GET 
A GENERAL 


n an ideal world, all portable computers would 

be able to talk to each other with ease—ond 

without wires. But such a world is still wishful 
thinking . . . unless you believe in magic. 

Six computer and communications industry 
giants apparently do: Apple Computer, AT&T, 
Motorola, Philips, Sony, and Matsushita (Pano- 
sonic’s parent) are each backing General Mag- 
ic, a tiny spin-off of Apple with big ideas. The 
principal product that bonds the alliance is Tele- 
script—communications software that imbues 


ligent communicators with a common set of 
rules ond “intelligence” for exchanging infor- 
mation with each other, primarily through cen- 
tral electronic-mail networks ond similar digital 
data hubs. 


prove the odds of a safe delivery for 
both mother and child. 

Using the software, a physician en- 
ters information from imaging process- 
es such as digital X-rays and ultra- 
sounds. Based on that and other 
information, the computer recon- 
structs the anatomy of the mother and 
baby, then portrays movement of the 
fetus through the birth canal. The en- 
tire birthing process is displayed on a 
monitor, using color scales to indicate 
the level of mechanical stress in the 
child's head and the mother’s sur- 
rounding soft tissue. 

The software's inventor, Arthur Wis- 
chnik, a professor of obstetrics and gy- 
necology at the University Women’s 
Clinic of Mannheim, Germany, says a 


portable computers and so-called personal intel- 


It’s envisioned that much of this communica- 
ion will happen via wireless channels, including 
cellular phone ond other radio-based networks. 
In keeping with the “magic” theme, Telescript it- 
self will be invisible to users, undertaking its 
communication chores behind the scenes. But 
General Magic is also developing a visible com- 
mand system, or interface, called Magic Cap. In 
one demonstration of Magic Cap, an electronic 
“town” was depicted on the screen; information 
is retrieved from databases by touching the li- 
brary picture, and messages are sent by touch- 
ing the icon for the post office. 

General Magic plans to license both Telescript 
and Magic Cap to other companies. Magic Cap is 
slated for arrival this fall, while Telescript could 
be a year or more away. AT&T, for one, says it 
will make Telescript a part of its EasyLink mes- 
saging services, and Apple plans to incorporate 
the technology in its PowerBook portable com- 
puters and eventually in its hand-held Newton 
device —Marcelle M. Soviero 


supercomputer is required to handle 
the massive number of variables in- 
volved in birth. 

Engineers at EDS GmbH, a sub- 
sidiary of General Motors’ Electronic 
Data Systems division that codevel- 
oped the software, say the new Cray 
software is the first step toward pro- 
ducing a product that would run on a 
PC in a physician’s office. When that 
becomes a reality, doctors will enter 
the mother’s information early in the 
pregnancy and enter the baby’s data 
two weeks before term. Physicians will 
then be able to anticipate problems 
and determine a course of action in ad- 
vance of the birth, rather than making 
all of the critical decisions during the 
delivery—Chuck Murray 


Desktop Meetincs Come To PCs 


t's the electronic equivalent of collaborating with a coworker across a table. But videocon- 
ferencing has been anything but simple or inexpensive. A new crop of desktop videocon- 
ferencing products, however, is beginning to change all that. 

One of the most intriguing is ShareView Plus (54, 500) from ShareVision Technology of 
San Jose, Calif. Unlike most videoconferencing products, ShareView Plus manages to pack 
voice, video, and computer data on ordinary analog phone lines. Designed for use with a 
Macintosh, you can talk to the person whose picture is displayed in a window on the screen, 
work on a file together, and share a drawing board. A Windows version is in the works. 

Other desktop videoconferencing systems offer similar features, but require special digital 
data lines. Visit Video ($3,900), from Northern Telecom of Mississauga, Ont., and the 
Cameo Personal Video System (starting at $2,100) from Compression Labs of San Jose, 
Calif., each work using Switched 56 or Integrated Services Digital Network (ISDN) lines. 
PictureTel of Danvers, Mass., has plans for a new ISDN-based desktop video system. Even 
Intel Corp. is working with regional phone compani iles Ameritech and Bell Atlantic to use its 
video compression technology with ISDN nes Mariete DiChistina 


STEVE KARP 


ShareView Plus uses data compression to squeeze voice, 
video, and PC signals onto ordinary phone les 
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COMPUTERS (ST SOFTWARE 


A slot built into many newer notebook PCs 
lets you tie down your mobile system. 


forthcoming products and ongoing 

research projects, Japanese elec- 
tronics giant Canon recently offered 
the world a glimpse of some of the in- 
novative imaging technologies we can 
expect to see this year and beyond. 

Not surprisingly, the Canon "tech 
expo" in Tokyo earlier this year was 
dominated by copier and printer prod- 
ucts, two areas in which Canon is a 
leading player worldwide. A new, soon- 
to-be-introduced version of Canon's 
Color Laser Copier capable of yielding 
30 pages per minute was on display. 
Like its predecessor, the new model 
can be connected to computer net- 
works for use as a color printer. 
Canon's new flagship copier, the GP- 
55, can perform the same dual role for 
black-and-white documents. 

At the desktop level, Canon pre- 
viewed an item many computer users 
consider the Holy Grail of imaging 
products: a color laser printer. Though 
it was a working prototype, Canon offi- 
cials declined to say when the color 
laser would be available. 

But lasers shared the spotlight with 
bubbles—or BubbleJets, to be specific. 
Canon's patented ink-droplet technolo- 
By appeared in a pair of unexpected 
places: inside a laptop computer and 
on silk neckties. The Japanese version 
of Canon's new NoteJet portable with 
a built-in BubbleJet printer was out- 
done only by its BubbleJet Textile 
Printing System, which can produce 


Į: an unusually revealing display of 
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Locking Up Your Laptop 


urloining PCs is big business: According to the Stolen Computer Registry, about $10 billion 
worth of computer hardware was nabbed last year in the United States alone, and portables 
ore hot items. But computer and accessory makers ore getting wise to the problem. 


Kensington Microware of San Mateo, Calif., 
aims to set a standard for portable security with 
its MicroSaver Security System, a $59 plug- 
shaped lock that fits into a slot built into the com- 
puter and ties it to a desk or table with a sixfoot 
steel cable. The newest portables from Compaq, 
Apple, AST, and Toshiba have the slot. 

PC Guardian Security Products of San Rafael, 
Calif., offers another solution: Its $80 Notebook 
Guordian uses two interlocking metal plates. Yet 
another approach, the NoteLock from CMG Inc. of 
Austin, Texas, is a $70 steel padlock that locks 
your notebook closed.—M. M. S. 


full-color (and washable) prints on vir- 
tually any type of fabric. 

Canon plans to leverage its imaging 
expertise in other areas too. The com- 
pany's low-power-yet-high-resolution 
“ferroelectric” LCD screens for PCs 
were on display in a variety of sizes 
and colors. Canon is slated to begin 
selling the first such screen later this 
year. The company is also betting that 
its much-improved “magneto-optical” 
disk system proves an attractive alter- 
native to conventional hard disks. 


TING YSTE! 


Mücnosorr's Act 6: 
THe Squeeze Is On 


he marriage of Microsoft’s modern 

Windows interface and its aging 

DOS operating system has long 
been viewed as a rocky one. But with 
MS-DOS 6, the world’s most widely 
used operating system may finally be 
more of an asset than an albatross. 

MS-DOS 6, now on store shelves, of- 
fers more of two things Windows users 
(and programs) can’t get enough of: 
disk space and memory. DOS 6 has an 
integrated data compression system 
called DoubleSpace that, as its name 
implies, roughly doubles the amount of 
space available on a hard disk. The 
new DOS also includes a memory 
management utility dubbed MemMak- 
er that automatically optimizes your 
system’s memory use, providing up to 
200K of extra memory. 

Need more incentive to upgrade? 
DOS 6 comes with data backup and 
antivirus utilities, each in DOS and 
Windows versions, plus a file-transfer 
utility and on-line help. And after a 
decade of waiting, DOS diehards final- 
ly have commands for moving a file 
and deleting an entire directory of files 
at once. 

The MS-DOS 6 Upgrade package is 
available for $50 until May 31. After 
that, the list price will be $130. 


Green SOFTWARE Grows 


ho says it’s not easy being green? Programs for 
the ecologically correct are sprouting like flowers 
in a hothouse. 

Utilities such as TreeSaver, from Discoversoft of Alame- 
do, Calif., and 4Print, a “shareware” program available 
on many electronic bulletin boards, can save paper by 
printing reduced versions of two or more pages on a sin- 
gle sheet. Discoversoft also publishes TonerSaver, which 
lightens printed output to use 50 to 75 percent less ton- 


cent example: An irrigation-control program 
gate, Sad by integer Spine sms of Las Ces, 
.M., calculates the minimum water needed for a green, 
ber ie im 


Even computer games are going green. EcoQuest: The 
Search for Cetus, erede era Colif., 
challenges you and your dolphin partner to solve environ- 
mental perils. And Sierra's Lost Secrets of the Rain Forest 
mixes fun with ecosystem lessons —Mariette DiChristina 


SYSTEM DESIGN 


OPTICAL COMPUTERS 
Come Into Focus 


t appears optical computers have finally 

seen the light of day. Researchers at the 

University of Colorado at Boulder have 
built what they claim is the world’s first gen- 
eratpurpose computer that uses light beams 
rather than electrical pulses. 

Optical computing is not entirely new; re- 
searchers ot AT&T's Bell Laboratories devel- 
oped the first lightbeam processor for com- 
puters about three years ago. But that 
processor, while able to perform calculations 
using light beams, was controlled by an elec- 
tronic computer. The University of Colorado 
computer—a desk-size system comprising 
losers, switches, and optical fiber—con 
store and manipulate instructions on its 
own. 

The promise of optical computers is speed. 
Some experts believe optical computers and 
optical/electronic hybrids will be able to run 
hundreds of times faster than conventional 
computers. The earliest reakworld tests for 
optical computers will likely be in telecommu- 
nications, where fiber-optic lines are already 
being used to transmit voice and dato. 


LEARNING 


See Dick AnD JANE Go 
HIGH-TECH 


oftware for even the youngest com- 
uter users is becoming more so- 


phisticated, with programs for 
preschoolers increasingly using audio, 
video, and animation to create interac- 
tive environments that minimize the 
need for parental supervision. 

One of the best examples is Bright 
Star Technologys Alphabet Blocks, a 
program for both DOS and Macintosh 
systems designed to teach al- 
phabet letters and sounds. To 
get the feeling of personalized, 
one-on-one instruction, its pro- 
grammers created a talking tu- 
tor. Three techniques combine 
to make the tutors seem almost 
human in their ability to inter- 
act with the pint-size user. 

Hyperanimation enables the 
alphabet-sounds tutor to dis- 
play humanlike facial move- 
ments while speaking. From a 
library of facial expressions, the 


of the word and puts them together. 
The accompanying sounds are created 
with BrightTalk, a text-to-speech syn- 
thesis feature that digitally captures a 
person's voice to reproduce natural- 
sounding speech. Finally, a lip-synchro- 
nization function called Sync Lab puts 
the audio and video together. 

Bright Star, a division of Sierra On- 
Line based in Bellevue, Wash., plans 
bilingual versions for this fall. Other 
new early-reading packages, including 
Reading Adventures in Oz from David- 
son & Associates of Torrance, Calif., al- 
so use advanced animation and voice 
techniques.—Suzanne Kantra 


program selects the movements Alphabet Blocks for preschoolers employs talking tutors 


that create the look of each part that simulate human facial movements and speech. 


It's called AEROFOIL; and it's built with the same ground effects technology that keeps 

Indy race cars glued to the track. Air rushing through AEROFOIL's wind channel ports 
speeds up, creating a downward pressure. So only AEROFOIL can handle the highway 
speeds that lift other blades away from the windshield. And that's just the beginning of its 
many hi-tech features. But then, what else would you expect from a blade this advanced? 


For dealer nearest you or to order AEROFOIL direct, call 1-800-352-0770. Enter access code 57506 
when prompted. Available in 15” to 24” sizes. Tridon * P.O. Box 1610 * Nashville, TN 37202 © P.O. Box 5029 * Burlineton. Ontario L7R4A2 


COMPUTERS («7 SOFTWARE 
| 
SEEING STARS 


EXPLORE THE CUTTING EDGE OF TOMORROW C the universe for rare or 


unidentified objects is no easy 
task, even for a computer. There is 


an astounding amount of astronomical 
W, data to be sorted through, and the soft- 
> pease 
ware must distinguish between images 
hether youre an and identify new classes of objects. 
| But a group of professors at Johns 


amateur oran expert, | Hopkins University in Baltimore is 


taking on the cosmic challenge with a 

z | project called AstroExplorer. The 
curious or concerned, groundbreaking software employs the 
latest computational geometry tech- 


Science & Technology niques—examining the interactions 


between collections of geometrie ob- 
s—to pluck important discoveries 


Week takes you to the forefront of | from ings taal of antro oei da- 
x v ta. A star, for instan wou d be repre- 
technology as anchor Miles O’Brien meris end Amet 
b " of information gathered about it, in- 
brings the world's recent cluding data from optical, radio, and 
infrared images of the star. The As- 
: - roExplorer software can manipulate 
discoveries to CNN. tho date eni sper entices a 
From the outer reaches 
of the galaxy to the dark £— — 
depths of the ocean, you'll always 
find an intriguing variety of stories. | 


The same software techniques may 
THE MACINTOSH 
And in our “What’s New” segment, | 


well. One possibility: Seeing pat 
in the human body to 
noses.—Patricia Barnes 


have down-to-earth application 
Insiwe Your PC 


between Macintosh ond 
often meant travers 
tricky file-transfer 
lation” hardware. 
paving the way 


ing barrier alto- 
to load and run Mac 
C running DOS or Win- 

t includes the necessary 
htbit expansion board. 
y daims its Dual Desktop runs 

e at about twice the speed of 


m Pacific Micro of Moun- 
Colif., takes a narrower approach 
wo environments. The 
are lets you transfer files 
d PCs via o high-density 


z 


SPECIAL ADVERTISING SECTION 


are routi 
as expansion areas by growing 
families. Detached garages become 
“bonus spaces" when an iaw 
moves in—or an older teenager 
doesn't move out. Carriage houses, 
gate houses and barns are favorite choices 
for born-again living quarters. 
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a livein space. It can - 
serve as a summer screen house, a 
barbecue and entertaining area, a hobby 
workshop, a pool cabana, or a home office 
totally removed from the activity and 
distractions of the home itself. 
Our backyard pavilion is really two 


The two are connected by a short 
breezeway with space for a sink and 
an undercounter refrigerator. They 
total 276 square feet of area, or 
about the size of a one-car garage. 
Homeowners can follow our plans to 
build all or part of the structure, 


SPECIAL ADVERTISING 


Y " 


m ? y 


however. The gazebo alone, for example, 
makes a wonderful backyard retreat, 
and pool owners might opt to build 
only the cabana. The deck is also 
optional, along with the water supply 
for the sinks, shower and toilet. 


room, and cement-slate FibreCem 
shingles on the four-gabled gazebo. In 
winter, the screened openings can be 
covered with lightweight clear acrylic 
panels. The window height in the 
changing room provides privacy and 
ventilation, and a large non-venting 
skylight brings lots of natural light into 
the kitchen area. A second doorway in 
the central breezeway allows access to 


A PAVILION WITH PANACHE 


Our stylish pavilion has a compact, 
pyramid metal roof above the changing 
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P] ERTISING SECTION 


the rear yard and to a poobequipment 
storage space behind the pavilion. 

Its overall design and stylishness 
notwithstanding, the focal point of our 
pavilion—and one of its more functional 
aspects—is a book-matched set of 
Marvin Sliding French Doors that span 
the entire front of the gazebo. With no 
center jamb to obstruct visitors or the 
view, both doors open wide and allow 
the outside in. And because the doors 
slide back out of the way rather than 
swing inward, every square foot of the 
gazebo's 12x12-foot interior can be 
used. Because even stock Marvin doors 
and windows are made to order, we 
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Concrete pier footings for our pavilion's ground-level deck were easily made 
using Quikrete Concrete Mix and sections of builders tubes. Each bag of 
Quikrete contains everything needed for perfect concrete—you just add water 
and mix it well. 


were able to specify a pre-hung unit that fit 
Our space and was easier to install than 
two separate double doors. We also 
picked doors with removable divided-ight 
muntins to match the existing French 
doors that open onto our deck at the rear 
of the house. 


PICK YOUR BATTLES—AND JOBS 


Building or remodeling on a small scale 
can require as much attention to detail as 
that needed for major home-improvement 
projects. However, that shouldn't deter 
anyone who wants to build small. The 
scale of involvement and cost of materials 
is still proportionately less. For example, a 


small structure needs a roof just like a 
larger building, but may require one-tenth 
the amount of roofing materials. And 
although there is still labor involved, the 
time and effort needed to do the work is 
similarly reduced. 

Whether you need a contractor for a 
small-scale construction project depends 
on many things: the size and difficulty of 
the job, the time needed to oversee it, the 
condition of your budget or your back, and 
numerous other variables. But one project 
in particular—do-ityourself deck building— 
is such a favorite homeowner activity in 
this country that it could be regarded as a 
national backyard sport. 

Homeowners can easily gauge how 
much money they will save if they build 
their own deck. First, take your plans to 
a local home center or lumber yard. If 
given even a rough plan, they will do a 
“take-off” and estimate the amount and 
cost of the materials needed, usually at 
no charge to the homeowner or builder. 
Then, have two or three builders bid on 
the job, and compare their estimates with 
the materials' cost. For any comparison 
between the builders’ bids and the take-off 
to be valid, it must be of exactly the same 
job. You should also carefully weigh the 
amount of work involved and the difficulty 
of the job in determining whether to 
contract it out or do it yourself. 


MAKING QUICK WORK OF 
CONCRETE 


A homeowner can also hire a general 
contractor or individual subcontractors to 
take care of the most difficult parts of a 
project—such as constructing our 
pavilion, or installing the roof materials— 
and opt to tackle jobs like the deck work 
for the savings it will bring. 

Our deck is simple in design and built 
low to the ground, making it an easy task 
even for one person working alone. To 
make it even easier, we used Quikrete 
Concrete Mix for the deck footings, and 
sections of "builder's tubes" for concrete 
forms. A builder's tube such as Quikrete's 
Quik-Tube is basically a large cardboard 
tube made with rigid, reinforced, water- 
resistant paper. Tubes are available in 
various diameters and lengths, and 
are inexpensively priced. You simply cut 
the tube to the lengths needed for your 
forms (using a hand or power saw), then 
stand the tubes in place and pour your 
mixed concrete directly into them. The 
tube material is easily peeled away after 
the concrete sets, leaving a smooth, 
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SPECIAL ADVERTISING SECTION 


Installing a Moen OneTouch faucet 
takes just a few simple steps. The 
base ring, or escutcheon, is first 
puttied for a watertight fit (top left 
photo). Faucet body’s pre-soldered 
water-line connections are inserted 
through escutcheon and mounting 
hole (center). Cut-away wall photo 
(bottom) shows connectors attached 
to hot- and cold-water risers. The 
flexible stainless steel hose from the 
OneTouch faucet/spray handle is 
attached to the center connector. We 
used Red Devil Tub & Tile Caulk (top 
right) to seal the sink to the laminate 
countertop. Minwax Fast-Drying 
Polyurethane (bottom right) protects 
surrounding woodwork from splashes 
and stains. 


50* POPULAR SCIENCE MAY 1993 


MINWAX 
POUURETHAN 


perfectly formed concrete cylinder ready 
to build upon. 

The height of your deck forms is 
usually determined by the frost depth in 
your region. Building codes specify that 
footings must extend into the ground 
below this depth. Some inspectors will 
require that concrete footings be poured 
first, followed by ful-height concrete piers 
or foundations after the first pour has 
hardened. Other inspectors will allow deck 
footings and piers to be poured at one 
time. In areas with a very shallow frost 
depth, or when the deck being built is 
small, footings may not be required. 

For our deck, tubes were cut to extend 
12 inches below grade and remain exposed 
6 inches above grade. The tops of the 
tubes were leveled at a height that allowed 
them to carry a header supporting the deck 
joists. A plastic mortar trough and a mixing 
hoe were used to mix the Quickrete, but a 
shovel and wheelbarrow are just as handy. 
Because each pre-measured 80-pound bag 
of Quikrete contains the correct amount of 
cement, sand and gravel, only water has to 
be added to make properly proportioned 


| any air bubbles, and leveled across the top 


concrete. After mixing, the wet concrete 
is poured into each form, tamped to remove 


of the tube. Quikrete sets up quickly and can 
support the weight of construction within 7 
days. The concrete cures completely and 
reaches a strength of 3,500 psi (pounds per | 
square inch) in 28 days. 


A KITCHEN OF CONVENIENCE 


In the past few years, outdoor kitchens 
for decks and patios have become a 
popular remodeling project. Because our | 
pavilion is away from the house, and will 
be used mainly for warm-weather 
entertaining, including a small builtin 
kitchen work area makes perfect sense. 

Typically, a kitchen is the most 
expensive area of the home to build or 
renovate. But an outdoor kitchen is an 
accessory to the home's main kitchen, 
where most of the food storage, prepa- 
ration and even cooking would still be 
done. The outdoor kitchen is more of a 
receiving and serving area for on-the-spot 
meals and barbecues, so keeping our pro- 
ject simple and inexpensive was a priority. 


SPECIAL ADVERTISING S] N 


The water supply for the pavilion is a 
single cold-water line from the house, 


| installed in a trench below frost depth. A 


point-of-use heater in the pavilion provides 
hot water for the sinks and the shower in 
the changing room. Valves at each end of 
the water line allow it to be shut off and 
drained to prevent freeze-up during the cold- 
weather season. Although our pavilion's 
interior is fully enclosed and protected from 
the weather, it's not insulated or heated and 
will be used mainly for storage several 
months of the year. 

We built a simple framework of rough 
lumber and plywood for the sink counter, 
then faced it with decorative wood trim. A 
one-piece plastic laminate surface was 
glued to the plywood top. Into this we 
installed a durable, scratch-esistant 
Moenstone quartz-resin acrylic sink, and a 
Moen OneTouch faucet with integral pull- 
out spray handle. Moenstone sinks come 
with a paper template to make cutting the 
sink opening all but foolproof, and their 
standard sizes make them ideal for 
retrofitting in renovation work. 

Installing a Moen OneTouch faucet is 
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LIFETIME” BRAND CAULK 


Exposed to water after 30 min 


ORDINARY CAULK ej 


Exposed to water after 30.min. 


Protect your house with the caulk that protects itself 


Introducing new LIFETIME® Brand Caulk with Quick Protection Formula™ 
LIFETIME forms a protective shield against rain and weather while it 
cures — something ordinary caulks can't do. RED DEVIL LIFETIME. Guar- 


anteed for the life of your home. Available in white and colors. 


© 1992, Red Devil Inc. 


Red Devil, Inc./2400 Vauxhall Road/Union. N.J. 07083-1933/908-688-6900 or 1-800-423-3845. 


The caulk that protects itself." 


Red Devil 


You're the type that likesa little 
panache in your life. 

Enter the Moen CHATEAU" 
kitchen faucet. The crowning glory of 


the countertop 


Its sleek, classic lines blend har- 


moniously with any scheme 


All decked out with a magnifi- 


cent chrome finish. And topped with 
a contoured loop handle design that 
delivers water to your world with the 
utmost of grace and simplicity. 

A constant reminder that its not 
merely your kitchen 

Its your showplace. 


Bravo! 


è 


Good pipes are 
= nothing without style. 


(Che last thing I 


need is another leak. 


Its your turn to feed the baby, 
burp the baby, change the baby, clean 
up after the baby, change the baby 
(whew!). There's barely enough time 
for sleeping, let alone trying to fix a 
drippy faucet. 

May we suggest a Moen faucet? 

The CHATEAU” kitchen model, 
for instance. 

Like every Moen faucet, it's built 
with our exclusive washerless cartridge. 

And backed by a lifetime limited 
warranty against leaks and drips. 

And just think: someday when 
your child grows up, he can experience 
how great it works on the dishes. 

See your Moen dealer or call us 


at 1-800-553-6636. 


SPECIAL ADVERTISING SECTION 


Our local Ace Hardware was the 
place we visited most often for tools, 
materials and helpful advice on our 
pavilion project. 


just as easy because only one mounting 
hole is required, unlike faucets with 
separate spray attachments and hot- and 
cold-water operating handles. The 
OneTouch also has pre-soldered copper 
extensions for fast and easy undersink 
connections, and it carries a lifetime 
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limited warranty against leaking. 

Although the Moenstone sink has 
molded clamps and a gasket around its 
rim for a close-fitting seal on smooth 
surfaces, caulk was needed to ensure a 
watertight bond between the sink and our 
roughed-in countertop. For this we used 
Red Devil Tub & Tile Caulk, which is 
available in both gun-cartridge tubes and 
more easily handled toothpaste-ike tubes. 
In a space as tight as ours, working with a 
big gun-mounted caulking tube can be 
difficult, so the small tube came in handy. 


Another advantage of this product is that it 
quickly “skins over" to form a protective 
outer layer, allowing water use near or 
around it within three to four hours. 

For a good seal and a neat job, 
squeeze out just enough caulk to pack the 
joint as you work your way around the sink 
edge, forming a continuous bead. Overfill 
the gap slightly, then smooth it back using 
a wet finger or paper towel. Acrylic-based 
Tub & Tile Caulk can be cleaned up with 
water before it cures. 

To protect the sink counter's wood trim 
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Every item we bought with our GM 
MasterCard earned us credits toward 
the purchase of our next GM car or 
truck. 


and backsplash from water and stains, we 
used Minwax Fast-Drying Polyurethane. This 
product is the finish of choice for furniture 
makers and refinishers everywhere. It dries 
in three to four hours, allowing you to apply 
two or three coats and complete the job the 
same day. Thin coats are recommended, 
applied with a brush, with light sanding 
between coats. FastDrying Polyurethane 
gives wood the lasting, hard-coat protection 
it needs, whether you use gloss, semi-gloss 
or satin finish. 


HING OUR BUDGET 


We were very particular in choosing 
specific products for our project, but it pays 
to know what you need and to ask for it 
when you buy. Most of the materials we 
needed we found at our local Ace 
Hardware, where we have learned that we 
can always count on informed, helpful 
suggestions from salespeople who really 
know their products and care about our 
results. Ace is a cooperative of owner- 
members who have a real stake in our 
Success—it's their business, not just their 
job, to see that we walk out with the right 
product and understand how to use it. It's 
not always easy to find an informed 
salesperson at a big home center, and if 
you can't get what you need the first time, it 
often means slowing down the job to return 
and try again. At Ace, they take the time to 
listen, and always see to it that we're 
satisfied before we head back to the job. 

It's an old axiom that the more you 
spend, the more you save. But in buying 
tools and materials for our pavilion 
project, we knew we really were saving— 
for our next new car or truck. We bought 
just about everything with our GM 
MasterCard, earning 5 percent of what we 
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POURING BUCKETS? GOODYEAR AQUATRED® PUMPS 
UP TO A GALLON OF WATER AWAY AS YOU DRIVE. 
The award-winning* Aquatred, with its deep-groove 
AquaChannel” moves up to one gallon of 
water away per second at highway speeds. 8 | 
This keeps more of the tire's tread area in Wn 


contact with the road for outstanding wet 


traction. Even in a downpour. 


*Which awards? Popular Science, 1991 E 
Fortune, a 1992 "Product of the Year 
Award. Discover, Discover Award for Te 


ng Award. 
llence IDEA 


PER SECOND. 


In the wet, in the dry, 
and in the long run, 
Goodyears unique com- 
oy pounding system gives 
Aquatred outsi g traction 
and a 60,000-mile treadlife limited 
warranty. Ask for details. 


ONLY FROM GOODYEAR. 


Discover Aquatred wet traction for your passenger Aquatred's wet traction design 


is so successful it can now be found 


car or minivan. For your nearest Goodyear retailer in our newest Formula One racing rain 
tire. That's technology transferred 
call 1-800-GOODYEAR. from the street to the track. 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 


Experience Goodyear traction for your high-performance, passenger and multi-purpose vehicles. 


EAGLE 68-C. AQUATRED. WRANGLER GS-A. 
Dual tread zone for Deep-groove design “Triple Traction" 
high-performance for outstanding tread for all-surface 


traction. wet traction. traction. 
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2 -— 
‘Two-tier stacking is easy in a 
Chevy K1500 pickup truck. 
Just drop four supports in 
notches molded into the bed's 
sidewalls and lay a 4x8 sheet 
of plywood across the top. 


The pickup's 4-wheel-drive 
really came in handy for 
hauling materials down the hill 
to our pavilion site. 


clear finishes, Minwax" Polyi 
all your wood surfaces beautii 


For your FREE booklet, "Tips on Wood 


ES ‘ 
thane contains100% pure utethane oil 
and keep them that way for D 


* MINWAX 
_ Fast-Drying 


POMURETHANE 


ishing," write Minwax, P.O. Box 260, DePxRG053 Whippany, N) 07981. 


bought to be applied toward the purchase 
of any new Chevrolet, Buick, Cadillac, 
Oldsmobile, Pontiac or GMC Truck. There 
isn't even an annual fee for this 
MasterCard, so we save even more. And 
by shifting the outstanding balances of 
our other charge cards to this account, 
we get the same 5 percent credit on 
money we've already spent on those 
other cards. Just add up what 5 percent 
of all your credit purchases amounts to 
over a year or a few years, and it's easy 
to see how you could save hundreds or 
even thousands of dollars on your next 
car or truck. The more you spend... 


BRINGING IT ALL BACK HOME 

Among the many tools you could have, 
perhaps the most useful of all is a hard- 
working pickup truck. Just ask anyone 
who has ever owned one. 

A pickup quickly becomes indispens- 
able, whether it's used for heavy-hauling 
yard waste to the local recycling center, 


This custom-molded Duraliner has 
notches for two boards on edge that 
keep loads from shifting in the bed. — | 


Three distinctly different tread lugs on Goodyear Wrangler GS-A tires provide 
sure-footed traction, improved handling and better all-around performance 


and mileage. 
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transporting bicycles, kids and dogs to 
the park, or picking up those odd and 
unwieldy materials you always seem to 
need at the home center. 

Our pickup is a '93 Chevy K1500 long- 
bed with a smooth, five-speed manual 
transmission that increases performance 
while it improves mileage. It not only gets 
out of traffic in a hurry, it gets out of just 
about anything else with shift-on-the-fly 4- 
wheel-drive—something you don't want to 
be without when the going really gets 
tough. In 4WD we were able to haul our 
pavilion materials right to the job, even on 
a muddy, slippery slope, then drive out 
without spinning our wheels and tearing 
up the lawn. Of course, this kind of 
traction would come in just as handy when 
you're fishing on a beach, camping in the 
woods, or carting the kids home from 
school through a foot or two of snow. 

The bed of our Chevy pickup is big 
enough to stack 4x8-foot sheets of 
plywood or other materials flat on the 
floor with the tailgate closed. Its also got 
the added advantage of indentations in the 
bed sidewalls, so you can drop in 2x6s 


QUIKRETE 


| SETTING CONCRETE 


IT GAN BUILD WALKWAYS. PATIOS, 
PORGHES AND MALE EGOS. 


Most of our customers fairly swagger after using QUIKRETE*. We'd like to think it's because they're proud of the work PTS 
our concrete does. Or they're impressed with the salespeople that sell QUIKRETE, our project book and brochures. weet 
Truth is, hard as concrete appears to be, it's easy to use. (Sorry, guys) Check out our product line at lumber, hardware —DAYS— 
or building supply stores. QUIKRETE. Think of it as home improvement and self improvement, all at the same time. 

©1993 The QUIKRETE Companies. 1790 Century Circle, Atlanta, Georgia 30345 404-634-9100. 
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Some People Have Better Thing 


Some people are out While others settle for 


there exploring a life of soft chairs, home 


mountains, deserts, theater, surround- sound 


coastlines and small and yearround 


New England towns. 


climate control. 


Do Than Read This Magazine. 


Fortunately, the big, Brought to you 
incredibly tough by Chevrolet, the 
V8-powered Blazer gives most dependable, 
you all the same luxuries. longest-lasting trucks 
Plus a show no home on the road: 
theater can match. Chevy Blazer 


It’s called The World. LIKE A ROCK 


— 
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Installing a Genie Automatic Garage 
Door Opener doesn't require a 
degree in mechanics or a toolbox full 
of gadgets. Most of the unit is pre- 
assembled, and an average homeowner 
can have one up and operating in an 
hour or two. Metal mounting brackets 
(top left photo) are included with the 
unit. After hanging the motor and 
assembling the bar for the operator 
(bottom left), mount the infra-red 
optical sensor near the door (bottom 
right) and run the control wires back 
to the motor housing (top right). Plugs 
are pre-installed at each end of the 
control wires for fast connection. 
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and create an instant platform for 
materials above and below. Our truck is 
equipped with a custom-molded Duraliner 
bed and tailgate liner with matching 
indentations. The Duraliner even has a 
second set of indentations on each side 
of the wheel wells for 2-bys that help 
prevent loose materials from sliding 
around on the floor of the bed. 

When it came to picking tires for our 
pickup, we wanted a set that could 
perform under hard-working, off-road 
conditions, yet give us a different kind of 
performance where it really counts—at 
highway speeds on the open road. Our 


local Goodyear dealer recommended 
Wrangler GS-A tires. They have a unique, 
asymmetric triple-tread design that 
improves cornering and tread wear during 
normal driving, yet also provides better 
Steering and traction in rain or snow. With 
GS-As, you don't have to change tires for 
different jobs, and you don't have to 
compromise on all-around performance. 


SAFETY AND SCIENCE FOR 
OPENERS 


Getting out of a car in the rain or snow 
to open a garage door is no fun, and 


anyone who has to do it can see the value 
in having an automatic garage door 
opener. Once a luxury found only in 
custom homes, automatic openers today 
are a good value in other ways beyond 
convenience. 

Inexpensive and easy to install, even 
for homeowners who think they are "all 
thumbs," automatic openers are also the 
best way to secure a garage door. It's 
almost impossible to force a door open if 
an automatic operator is installed, and the 
operator won't open the door unless its 
correct code is activated. The Genie 
automatic garage door opener shown 
here comes with a radio-frequency remote 
controller that can be pre-set to any one 
of 4,096 different codes. Early model 
openers operated on only one or two 
frequency channels with few, if any, code 
options. Often, homeowners would 
discover that their remote controller also 
opened their neighbors' doors, or passing 
vehicles and planes with radio telephones 
would accidentally operate the doors. The 
number of code options on this Genie 
opener makes accidental or intentional 
duplication virtually impossible. 

Another improvement offered by 
today's best automatic openers is greater 
lifting power in smaller, more compact 
units. This is particularly important if your 
garage has a heavier insulated or steel 
door, or if you plan to upgrade to this type 
of door in the forseeable future. If you 
have an attached or under-house garage, 
such options should be considered to 
improve your home's energy efficiency as 
well as security. 

The Genie opener used here features 
both a horsepower motor and screw- 
drive operation. Many openers, including 
those installed by contractors, are 4 
horsepower with chain-drive operating 
mechanisms. Unlike screw-drives, which 
have door carriages that ride along 
continuous, solid-steel threaded rods, 
chain-drives utilize a bicycle chain that can 
kink or even break under stress and 
Stretch out of adjustment during normal 
wear. 

Yet another advantage of today's 
automatic openers is improved safety 
devices. Stop-and-reverse mechanisms, 
which activate when a moving door 
encounters any obstruction, have been 
required on automatic operators since 
1991 to prevent injury or property 
damage. Just this year, however, most 
national building codes adopted a new 

_ Standard that requires non-contact 
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From simple double-hungs to bent glass corner 
windows, standard sizes to custom, no one offers you more 
flexibility, more options, more ways to express yourself in 
wood and glass than Marvin. 

Our 96-page, full-line window and door catalog 
shows you all the exciting ways to add beauty and light to 
your home. For a free copy, mail the coupon below or call 
toll-free: 1-800-346-5128. In Canada, 1-800-263-6161. 


Send to: Marvin Windows, Warroad, MN 56763. 
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Connect an ordinary garden hose 
to a Homelite MudBuster and you 
have a power washer that can blast 
away grime, mildew, flaking paint, 
automotive grease and other typical 
home-cleaning problems. 
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reversing mechanisms on all automatic 
garage door openers sold. Genie offers a 
simple-to-install, non-contact safety device 
that uses an infra-red optical sensor to 
detect objects in a door's path. This 
signals the unit to instantly stop lowering 
the door and reverse its operation, before 
the door touches the object. 


MEANWHILE, BACK AT THE RANCH 


Most homeowners feel energized when 
they start fresh on a new remodeling or 
building project, but there's still always 
plenty of work just to keep the old place in 
shape, too. And it's not a bad idea to 
include some maintenance chores in your 
work schedule whenever you begin each 
new job. 

One chore we don't have to do around 
our house anymore is clean out gutters 


A quick pass with the MudBuster 
wipes elean our Rainmaster Plus 
gutterless Rain Dispersion System. 


and drainpipes. This year, we replaced our 
entire gutter system with a Rainhandler 
Plus Rain Dispersal System. This system 
consists of 5-footlong louvered aluminum 
sections that intercept rainwater or 
snowmelt as it sluices off the roof, break 
up the flow into rain-sized droplets, then 
deflect the droplets away from the house 
walls. Rather than falling in a narrow drip- 
line close to the house foundation, the 
water is dispersed over a 3- to 4-foot band 
away from the walls where it can be 
absorbed by plants or diverted still further 
away from the house by landscaping. 

Unlike gutters and drainpipes, 
Rainhandlers also don't allow snow to build 
up or ice to dam at the roof eaves, which 
leads to water infiltration under the roof. 
Leaves and other debris can't clog the 
open slats—it either falls through or is 
blown off by the wind. If something does 
get caught in a section, you can easily 
wash it away from below using the spray 
from a garden hose. 

Our garden hose got a workout during 
this remodeling project, after we decided 
to paint the house along with the new 
pavilion. If old paint shows only minor 
flaking and chipping, power washing is a 
good way to prep the walls for the next 
coat—but be sure to let the surface dry 
thoroughly before you apply the paint. And 
there's a way to make your garden hose 
work harder when doing this, thanks to a 
new outdoor power-equipment product 
from Homelite. Called the MudBuster, it's a 
portable pressure washer with a compact, 
two-cycle gasoline engine that can boost 
your hose water-pressure 10 times—yet it 
uses less water in the process. Its gun- 
type wand has an adjustable spray tip that 
handles up to 1,000 psi of water pressure. 


e everything your 


dontyou |. 
lioulddgo - 


While most furnace and air molds circulating in your home 
conditioner filters filter out larger dust right now. And it will provide three 
months of clean air performance 


je the new Filtrete" Clean Air Filter 
3M goes the extra mile. 

Its unique, electrostatically- 
charged Filtrete fibers work like tiny mag- 


under normal conditions. 
Considering everything that goes 
into the air you breathe, you should con- 


nets that attract and trap allergy cat € sider the filter that takes more things out. 
particles that would biow Tight through Look for the Filtrete Clean Air 
an ordinary filter. Particles like smoke and Filter from 3M wherever you purchase 
animal dander. your furnace or air conditioner filters. 

In fact, the Filtrete Clean Air Filter For a retailer near you call 
removes 97% of the dust, pollen, and 1-800-388-FILTER (3458). 


©19923M 


Innovation working for you™ 3M 


SPECIAL ADVERTISING SECTION 


A clogged furnace or air-condition- 
ing filter (above) can mean higher 
energy bills and an unhealthy home. 
Disposable filters should be checked 
every three months and replaced if 
necessary. New 3M Filtrete Clean Air 
Filter is pre-charged to attract dust 
and other airborne contaminants in a 
forced-air system. 
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A canister mounted to the gun can be filled 
with water-soluble chemicals such as 
cleaning and bleaching agents, mildewcide 
or fertilizer for automatic injection into the 
water stream. A smart feature of this unit is 
that its 1.2-horsepower engine will not start 
unless there is at least 25 psi of water 
pressure, to avoid pump burnout. Of course, 
when you're not washing your house, you 
can do lots of other cleaning chores using 
optional accessories like a utility brush for 
scrubbing and automotive work. 


CLEARING THE AIR ABOUT 
FILTERS 


Another house-cleaning chore that 
shouldn't be overlooked is changing your 
furnace filter. This filter should be checked 
and replaced if necessary every three 
months at minimum, especially if it serves 
both a heating and a cooling system. 
Filters can easily clog with dust, pollen, 
animal dander, smoke residue and other 
airborne particles, causing your forced-air 
system to run inefficiently. This also 
creates an unhealthy atmosphere in your 
home. 

A revolutionary new product, the Filtrete 
Clean Air Filter from 3M, can help keep your 
home's air—and your furnace—cleaner and 
healthier. Before it is packaged, this 
disposable filter pad is electrostatically 
charged, which makes it act like a magnet 
for airborne contaminants in your system's 
airstream. According to the manufacturer, 
the Filtrete Clean Air Filter is 20 times more 
effective than ordinary furnace and air- 
conditioner filters, removing 97 percent of 
even microscopic dust, pollen and mold 
particles from the air. 


GETTING THE BUGS OUT 


Made-to-order metal framed screens 
have by now replaced old-fashioned 
wooden screens in most hardware stores 
and home centers. But because we 
wanted a more traditional look for our 
backyard pavilion, we opted to make our 
own wooden screens. Homemade screens 
are also more economical, a point worth 
considering when several have to be made: 
or if special sizes or shapes are required. 
Many types of screening material are 
available and sold by the yard, including 
aluminum, copper and fiberglass—a soft 
plasticJike mesh which may be ordered in 
colors. You can even choose the screen 
density to suit your needs: In an area 
where tiny gnats are a problem, for 
example, ask for the tighter 20x20 weave 


WHEN QuAumY. COUNTS 


Hardware You KAN COUN "ON AcE! 
PES, cyan 


Most popular sized sockets & 
wrenches with carrying case. 
Full Lifetime Warranty. 28817 
B. 10 Piece Wrench Set 
Popular size standard or metric 
wrenches are heattreated. Full 
Lifetime Warranty. 28135,36 
C. 10 Piece Screwdriver Set 
Features the most popular slotted 
} & Phillips screwdrivers with 
Í comfortable, high impact handles. 
Full Lifetime Warranty. 26352 


D. 7" Saw Blade 

24 carbide tipped teeth for fast 
rips, cross cuts & miters in all 
types of wood. 22245 

E. 3 x 21" 


Premium Sanding Belts 
For heavy duty sanding of metal, 
wood, plastic & fiberglass. Bi- 
directional flush joint. Assorted 
grits. 1004290,82,74,66 

«F; 13 Piece 

¿Contractor Drill Bit Set 

C Featuring 135° split points. 
Contains /;" thru 4” with a metal 

Sindex. 2001436 


G. Detail Sander 
Fits into nooks, corners, & tight 
ts while producing extra fine. 
shes. Eliminates finger sanding. 
Accessories included. 2005544 
H. %” Drill 
Heavy duty, variable speed 
reversing drill features a builtin 
two way level. Powerful 4.5 amp. 
motor. 29292 
«J. 5" Random Orbit Sander 
Lightweight & palm size with 
random orbit action; Compact 
design for easy one handed 
operation. BO5000-2001931 


BK. Wonder Bar 
Forged steel, polished & beveled jl 
cutting edges, and nail slots on 
both.ends. For pulling;;prying, & 
lifting. 25426 
L. Carpenter" s Square. 
16 X 24" steel carpenter's square 
with clear, easy to read. black 
graduations. 20468 
M. Short Cut Saw 
Aggressive tooth design cuts 50964 
faster. Compact 15" saw fits 
easily in tool box. 25879 


Available at Participating Ace Hardware Stores. Hurry! Sale Ends May 31, 1993. 
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The new MudBuster 
lets you hit the deck, 
then the... 


Lightweight. 
Only 12 Ibs. vs. 
the 30+ Ibs. 
competition. 
Powerful. 
Tough 30 cc, 
1.2 HP, 2-cycle 
engine delivers 
up to 1000 PSI. 


Patio rarius 


Bar-5-@ 

Dirt Bikes e 
Walls HOMELITE 
Machinery DOITRIGHT. DO IT HOMELITE. 
Roofs 

ATVs 

Construction HOMELITELD Ch) 
Equipment aene 


68 © POPULAR SCIENCE MAY 1993 


(with 20 "holes" to the inch). If you want 
ventilation but not hot summer sunlight, 
you can use an even denser sun-blocking 
material in your screens instead. 

Our screens are simply constructed 
using common 1x2 lumber. To make 
them, the frames are first cut to size and 
nailed together; for extra strength, metal 
L-brackets can be added at each corner. 

We used an Arrow ETC-50 Electro- 
Matic Cordless Electric Staple Gun 
Tacker to make quick work of our screen- 
making project. This battery-powered gun 
can do just about anything a manual 
staple tacker can do, but it does it with 
push-button ease. Stapling up a roomful 
of screening—or insulation or just about 
anything else—goes a lot faster with a 
power tool, and this tool has the power. 
Its 7.2-volt battery pack lets you take it 
anywhere and drive staples up to Xe in. 
long into wood and other materials. 

An optional one-hour charging unit allows 
for quick battery turnaround. The ETC-50 
also uses the same staples as the 
dependable Arrow T-50 manual Staple 
Gun Tacker, both of which are available in 
hardware stores and home centers 
everywhere. 

To assemble the screens, simply 
staple the screening material across one 
end of the wood frames, then gently 
stretch the screening and staple it 
across the opposite end. Use enough 
staples (about 2 inches apart) to prevent 
the material from tearing away when 
pulled. With both ends secure, use a 
sharp razor knife to cut off the excess 
screening, then staple the side edges to 
the wood. A second 1x2 wood frame, or 
a screen molding available at most 
lumber dealers, may be screwed or 
nailed over the first frame to hide the 
screen edges and add rigidity. 

Constructing screens for our pavilion 
is just one way to save on costs, and 
handling easy details like this makes a 
project more satisfying in the end. The 
more a homeowner is involved in even 
minor details, the more likely the results 
will come out right. 

After building frames for the screens, 
we cut clear acrylic-sheet material to fit 
over the openings so the pavilion may be 
closed up tight during cold or wet 
weather. Like glass, acrylic sheet comes 
in several thicknesses and grades, but 
this material is also available under 
different brand names with different levels 
of quality and types of products. For 


example, you can buy acrylic sheet in a 
single thickness that offers little resis- 
tance to breakage and heat transmis- 
sion, while another type is double thick, 
offering both greater security from 
breakage and higher insulating value. 
Some types have better scratch resis- 
tance and are less susceptible to 
yellowing after exposure to sunlight. 
However, unlike glass, all acrylics will 
yellow to some degree over time, and 
even the most scratch-resistant is still 
more vulnerable to scratching and hazing 
damage than glass. 

Despite these shortcomings, acrylic 
sheet material has several advantages 
over glass, especially for outdoor 
projects like our pavilion. It is light in 
weight, has more shatter resistance, and 
is generally less expensive than glass. 
It's also easier to work with. Thin sheets 
often can be cut by first scoring the 
material with a razor knife, then 
snapping it along the cut line. Thicker or 
double-sheet acrylics can be cut with 
hand or power saws such as table, 
circular or jig saws. If you use a power 
saw, be sure to choose a blade rated for 
plastics. Most acrylic sheet material 
comes with a protective plastic or paper 
film facing one or both sides; leave this 
film in place when you cut to keep the 
saw's shoe or table from scratching the 
material. Also, avoid cutting or handling 
acrylics if the material is cold. Although 
it is shatter-resistant, prolonged 
exposure to low temperatures can 
reduce or eliminate its resilience. 

Installing and replacing the acrylic 
panels, and screens, on our pavilion is 
easily done as seasons change. All of 
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Portable power can't be | 
beat for working on projects | 
around the home. This Arrow | 
Electro-Matic ETC-50 

Cordless Staple Gun Tacker 

helped make quick work of 

screens for our pavilion. | 


F- o m 
Dn 


_-- so feetric Staple Gun 


NEW 


FROM ARROW 
-.THE POWER 
OF PLUG-IN 
WITHOUT THE 
TANGLE OF 
CORDS. 


Arrow introduces the Cordless ETC-50... 


a revolutionary new concept in Staple Gun 
technology. This versatile, FULLY ELECTRONIC, 
INSTANT FIRE, Cordless Electric Staple Gun 
speeds up and simplifies a wide variety of fasten- 
ing applications on the job and in the shop. 


Only ARROW has it...21st century technology 
backed by ARROW rock-solid dependability. 


SPECIAL FEATURES: 


W ON/OFF SAFETY TRIGGER LOCK 


W FLUSH FRONT, GETS INTO TIGHT CORNERS. 
W FAST, EASY-SQUEEZE TRIGGER OPERATION. 


I SOLID STATE ELECTRONICS FOR RAPID FIRE OPERATION. 


I RUGGED LIGHT WEIGHT, HHMPACT, DURABLE HOUSING. | 
B L.E.D. LIGHT INSTANTLY GOES ON WHEN GUN IS READY TO FIRE. 
W ALL STEEL CHANNEL & TRACK FOR LONG LIFE & DEPENDABILITY. 


T^. B CONTOURED DESIGN FOR PERFECT BALANCE & TIRELESS HANDLING. 


BATTERY 
CHARGER 

AND BATTERY 
SOLD SEPARATELY. 


ARROW FASTENER CO. INC. 
IN CANADA: JARDEL DIST., INC 
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the rough-framed window openings are 
trimmed with 1x4 finish material (such as 
pine or other smooth-surfaced wood), 
and window-stop molding is nailed in 
place within the openings. Each acrylic 
section is cut for a specific window, and is 
sized to fit within the opening with a scant 


stops, screw-in screen stops are installed 
on the opposite side of the panel to hold it 
in place. Screen stops are normally used 
on manufactured screen doors and 
windows, but replacements are 
inexpensive and generally available at 
hardware stores and home centers. The 


screws allow them to be loosened and 
turned aside for quick removal of the 
screen or sash. 


amount (about X-inch) of space for 
expansion. After a section is test-fitted in 
an opening against the permanent wood 


TRUCK OPTIONS 


VALUES SHOWN BELOW TO BE ADDED OR DÉDUCTEO PROM TRUCK'S GUIOEEOOK VALUE 
TRUCK SECTION PACKAGES DO NOT INCLUOE THE FOLLOW OFTINAL QUVRMENT 


5333308 


533585883: 


Senscreen Glass 
‘Roxhay Tuei Tank 
Costo Wien 


FREE BEDLINER 
FOR SALE 


It's true! Any bedliner can raise a truck's 
value. Make that bedliner a Duraliner 
and your truck is worth up to $500 
more! That's like receiving a full 
rebate, and then some, at resale 
lime! Not to mention Duraliner's 
one-of-a-kind features. Like a 
"B versatile cargo-stacking design, 
Pj aninnovative DuraLoc™ cargo- 
restraining system, and an easy- 
to-install snap-on tailgate, all 
backed by a Limited Lifetime Warranty. 
Make an investment that more than 
pays for itself. Demand the original. 
Demand Duraliner! 


a 
DURALINER 
| 


AMERICA’S #1 TRUCK BEDLINER 
For the dealer nearest you, call 1-800-MY-LINER. 
Source: 1992 N.A.D.A. Official Used Car Guide 
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Whether it’s a fine antique or just a 
time-worn piece of furniture that 
needs refinishing, Klean-Kutter 
liquid paint remover will do the job 
quickly without harming the wood. 
It works on most paints, varnish, 
shellac or lacquer. 


Cutting acrylic panels to fit each of the 
half-round windows on the pavilion's 
gazebo was no problem, but making 
screen frames in that shape posed some 
difficulty. Our builder simplified this by 
suggesting that we keep the frames 
square, but make them large enough to fit 
over the entire window opening on the 
pavilion's interior. This way, the screen 
frames can be screwed directly against the 
gables and left in place through the 
seasons, with the acrylic panels added or 
removed from the exterior sides when 
needed. If you follow this example as well, 
don't forget to mark each acrylic panel and 
its location to ensure trouble-free 
replacement when the time comes. 

The six high, narrow screens and win- 
dows for the smaller cabana are handled 
somewhat differently. Each screen and 
acrylic panel is sized alike and built with its 
own wood frame. As on the gazebo, 
the cabana windows are framed in 1x4 
pine and stops are nailed in place around 
the interior circumference. Adjustable 
screw-in screen stops are also installed. 
When a change from screens to windows 
is desired, one panel is simply replaced by 
the other. 

However, you can opt to leave the 
screens permanently in place and operate 
the windows to vent the interior. One of 
two methods may be used to do this: The 
first is to nail a second set of exterior 


1993 “HOME REMODELING IDEAS” SWEEPSTAKES 


A REMODELING PUZZLE 


Complete the following crossword puzzle with the information 
provided in the advertisements in this Home Remodeling section 
and you could win a trip for two to sunny Hawaii or one of the 
other prizes featured. Just send in the puzzle along with the 
entry form to the address indicated. (Rules appear on the next 
page.) Good Luck! 


ACROS: 


1. Duraliner is America's #1 
bediiner. 

2. Homelite's Mud isa 
portable pressure washer. 

3. Get of your gutters! Get 
Rainhandler. 

|4. You can count on this place when 
quality counts. 

17. It's written all over the world's 
best tires. 

9. You don't pay this annually with 
the GM Card. 

10. Red caulk protects itself. 

2. Marvin Windows are made 


GRAND PRIZE 


A one week trip for two to sunny Hawaii. 
You choose which Hawaiian Island you would 
like to visit...Popular Science does the rest. 


OTHER PRIZES 


tos 
113. The strip that's number one in 
America. 


DOW 


1. Minwax Polyurethane is beautiful 
but its also this. 

2. Quikrete helps you patios, 
walkways and porches. 

5. It's what Arrows ETC-50 Electric 
Staple Gun is. 

6. The faucet with the washerless 
cartridge. 

8. Garage door opener buit for a 


19, 3M Filtrete removes 97% 
of dust, pollen and molds 
circulating in your home. 

11. What Chevy Blazer is built like. 

(2 words) 


(1) Rainhandler? Rain Dispersal System 
for the home of your choice. (Fivefoot 
alkaluminum sections in brown, white or 
aluminum.) Includes a 25-year warranty. 
E]. Approximate retail value: $796. 


(4) Goodyear Wrangler GS-A tires 
with “Triple Traction” tread for all 
surface traction. Approximate 
retail value: $740. 


(1) Arrow ETC-50K Cordless 


(1) pair of Cambridge Ambiance" (1) Moen OneTouch™ kitchen Electric Staple Gun Tacker Kit. 


inwall speakers. Approximate retail 


value: $329. 


(1) Homelite Gas Powered String 
Trimmer (model HLT-18). 
Approximate retail value: $119.99, 


(10) $50 credit on GM Master 
Card®. Approximate retail 
value: $50, 


See official rules on back. 


faucet with pullout spray. Available 
in chrome/glacier, glacier, or sand 
finishes. Approximate retail value: 
$225. 


(5) Minwax® sample kit of assorted 
products (7 products, approximately 
$85 per kit). 


(1) Set Gillespie Refurbishing Kit® 
and Klean-Green Products. 
Approximate retail value: $30. 


(1) Genie BVH 1020 wet/dry Shop 
Vacuum & Power Blower. 
Approximate retail value: $139.95. 


(5) RED DEVIL Home Repair Kit 
(13 products, approximate retail 
value: $90 per kit). 


Includes cordless electric tacker, 


battery (7.2 volt) and battery 
charger in a reusable case. 
Approximate retail value: $210. 


(5) QUKRETE? cement repair 
assortment (6 products, 
approximately $60 per 
assortment). 


Q Check here if you are planning a remodeling project in the next 12 months. 
Qf yes, will new windows be part of your remodeling project? 


(1) Duraliner® Truck Bedlner. 
Approximate retail value: $250. 


(10) 1-year supply of 3M Filtrete 
fiters (4 fiters), in one of 11 
standard sizes. Approximate retail 
value: $60. 


(1) case of Elmer's® Squeeze- 
NCaulk™ (8 bottles, assorted 
colors). Approximate retail 
value: $20. 


Phone No. 


Send to: Puzzle Sweepstakes 
P.O. Box 7697 
Melville, NY 11775-7697 


GET RID OF YOUR GUTTERS! 


THEY CLOG 


Hundreds of thousands of 
RainhandleR have been installed 
on homes nationwide. They can be 
installed on yours in about 3 hours 
with a screwdriver. RainhandleR 
is virtually invisible, rustproof, and 
comes in white, brown or alumi- 
num finishes. 
For more information, send the 
coupon to RainhandleR or call 
1-800-942-3004 

Some distributor 

territories are 

available. 


^R AINHANDLEAT = 


Dept. PS053 trom SAVETIME CORP. 
1285 Boston Ave., Bridgeport, CT 06610 
Please send me your free information kit. 
Name 


Address 
City 
State 
Phone ( 


LEAK, FREEZE, RUST AND ROT. 


clog. Its patented 
louvers break up 
roof water into a 
spray of tiny drops 
and disperse them 
away from your 
house. 


STOP CLEANING. 
Youllneverclimba 
shaky ladder again 
toclean a fier 
RainhandleR comes 
clean with a quick 
blast from your 
garden hose-from 
ground level. 


STOP WATER 
DAMAGE. 


RainhandleR in win- 
| ter, protects your 
helping fo prevent 
Iping to preven’ 
clogs and ice dams 


water rot and leaks. 


Quality products that really work. 
KLEAN-STRIP, DIV. W.M.BARR & CO.» 1-800-238-2672 


sash to tilt outward from the bottom. In 
this case, if the screen is not removable 
on the interior, the window can only be 


method is to install the screens and 


options for interior comfort and easier 
operation. 


A FAST FINISH 


work area. The antique furniture we had 
collected over the winter needed to be 
stripped and refinished, and the open 
pavilion was the perfect place to do it. 
Paint and varnish removers have 
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stops at an angle that allows the window 


opened or closed from outside. A second 


windows with hinges that allow both to tilt 
from the bottom, the screens tilting inward 
and the windows outward. Hinges may be 
either standard butt hinges installed at the 
sash bottom, or knife hinges at the sides. 
Although this requires more hardware and 
work, the finished product gives you more 


We were hardly through closing in the 
pavilion structure before we found a good 
use for it as a temporary indoor/outdoor 


changed quite a bit in the past few years, 


but we used a brand that we knew would 
give us the results we wanted: Klean- 
Kutter liquid paint remover from Klean- 
Strip. Just wash this free-flowing liquid 


onto the surface to be stripped, repeating | 


the process if necessary, until the old 
finish dissapears. 

Klean-Kutter won't raise the wood's 
grain and is gentle enough for fine 
veneers, and it's especially effective on 
carved or intricate areas. 


NEXT MONTH 

We'll add some great new home- 
improvement products to talk about, 
and we'll put the finishing touches on 
our pavilion. There will also be plans 
that you can use to build all or part of 
our project to suit your own backyard. 
See you then! 


HOME REMODELING IDEAS SWEEPSTAKES 
OFFICIAL RULES - NO PURCHASE NECESSARY 
1. Complete the crossword puzzle on the preceeding page and hand- 


Popular Science and one in the 6/93 issue, but either puzzle is 
acceptable as an entry. To receive a puzzle, entry form and puzzle 
answers write to: PUZZLE REQUEST, P.O. Box 7682, Melle, NY 
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advertisers, advertising agencies, and Don Jagoda. 
Void where prohibited; subject to all federal, state and local laws. 
A, For a Bat of major winners, send 1 


envelope to: POPULAR 
LIST, P.0. Box 7619, Melville, NY 11775-7619. 


| In a recent survey, 9 out of 10 employers said that they prefer the qualities 

scan good Mgr and self-discipline. Qualities that the Army 
T 2 develops. Qualities that 

will help you in any career, 

and throughout life. 


To find out more about how the Army can help give you an edge on a 
career, call 1-800-USA-ARMY. ARMY. BE ALL YOU CAN BE. 


crolling through a document on your comput- 
er screen, you come to a paragraph you want 
to move to the first page. You mark the text 
with the sweeping motion of the mouse and 
then utter, “Cut.” The paragraph vanishes. 
Returning to the top of the document, you 
place the cursor and say, "Paste." The vapor- 
ized text reappears. 

Depending on your expectations, the ability to command 
an inanimate object as you would your dog is either simple 
stuff or a minor miracle. But one thing is certain: It's real, 
and it's for sale—for less than $300. And voice commands 
are not just for computers; you can now dial your phone or 
program your VCR by saying the appropriate words. Similar 
options will soon find their way into answering machines, 
TVs, stereos, and automated teller machines (ATMs). 

After years in the lab, voice-recognition technology is final- 
ly taking its first steps—albeit cautious ones—into offices, 
living rooms, and automobiles. The dream of building “hear- 
ing” machines that react intelligently to any manner of hu- 
man speech is still years, probably decades, away. But 


VOICE 


RECOGNITIO 
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Speak up 
to command. your 
computer, program 
the VCR, or dial the 
phone—and that's 
just for starters. 


BY CHRISTOPHER O'MALLEY 


there's been dramatic progress in getting machines to re- 
spond reliably to small sets of spoken instructions, and that's 
led to a flurry of voice “command-and-control” products. 
Among the most prominent of these mass-market entries 
are a voice-activated remote-control unit called VCR Voice 
Programmer ($169) from Voice Powered Technology; a voice- 
recognition kit for personal computers dubbed Windows 
Sound System ($289) from Microsoft Corp.; a voice-prompted 
telephone from Radio Shack called Duofone 600 ($139); and 
a voice-dialing phone service from Nynex Corp. known, sim- 
ply enough, as Voicedialing. In addition, Lexus, Lincoln, and 
other automakers are putting voice-prompted cellular 
phones into their luxury cars, and NCR Corp. this year will 

l begin converting many of its bank ATMs to recognize a card- 
holder's voice rather than an ID number. 

;;,; Undoubtedly, there is much more to come. The commercial 
market for speech-recognition products and services—practi- 
cally nonexistent five years ago—is expected to reach $250 
million this year and) top $1 billion before the end of the 
decade, according'to' Voice Information ‘Associates, a re- 
search firm in: Lexington, Mass. And those estimates are 
mainly for specialty and *add-on" voice recognition products. 
"They do not take into account the possibility that voice capa- 
bilities could soon be built into TVs, VCRs, and the like: 

As the command-and-control label implies, most. of the 


newer consumer  voice-recognition systems are a substitute . 


for buttons, levers, or, menus; In this role, computers need 
only be programmed to “understand” a few words at a time 

u within a fairly small and finite vocabulary. By contrast, 
voice-recognition systems that attempt to handle oral dicta- 
tion must.respond correctly to the sounds of thousands of 
words to be marginally accurate. 

Even:with much more modest goals, voice recognition 
remains a highly complex undértaking. The process of 
converting the sound waves generated by our, vocal.cords 
into a stream of ones and zeros (or binary code) that digi- 
tal machines can fathom requires a considerablé amount 
of computing power and specialized integrated, circuits 


cana 


known as digital signal processors, or DSPs, to filter sound. 

But hardware is the relatively easy part. Creating soft- 
ware that correctly interprets what the hardware “hears” is 
the biggest obstacle to successful speech processing. And 
that’s an incredibly difficult proposition because no two hu- 
man voices are precisely alike. The pace, pitch, and pro- 
nunciation of words each affect the quantitative measure- 
ment of speech, and those factors are influenced by such 
things as the speaker’s age, gender, and birthplace. As if 
that weren't challenging enough, there are no easy pre- 
scriptions for determining where words begin and end, or 
for making sense out of conversational utterances such as, 
“Yeah, well, uhh...” 

Programs that meet those challenges have been slow in 
developing, but some more advanced programming tech- 
niques have shown great promise. Rather than simply trying 
to match sounds with words in a built-in dictionary, as many 
early programs did, newer voice-recognition software at- 
tempts to make sense of speech data by applying phonetic, 
grammatical, and even contextual rules. These rules, which 
take the form of highly complex mathematical algorithms, 
help the software sift quickly through vast amounts of infor- 
mation to detect patterns or spot key words. 

While much of this software still requires some kind of 
training to acquaint the system with a particular person’s 
speech patterns, so-called “speaker-independent” systems 
that can be used by anyone are on the rise. The speaker-in- 
dependent. route is more difficult for the manufacturer, and 
traditionally less accurate, than the training or “speaker-de- 
pendent” approach. But speaker-independent systems are 
also easier to use—critical to consumer products. 

Voice-recognition systems that employ. the command-and- 
control approach are already being used in military simula- 


*tions, factory assembly lines, post-office sorting centers, and 
4 Wall Street trading floors. At thé offices of Shearson Lehman ; 


Brothers in New York, for example, traders use a voice-acti- 


‘x yated system that has tripled the number of transactions E 
they process: Traders talk into a handset and say the name 


ET 
[42 
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VOICE-DIALING A PHONE 


OE. 


w erede receiver, 
the caller hears a | 
special tone 

indicating that 

speech recognition 

is active, 


E Computer 
attempts to match 
prsa wit 
pereuniel 
voiceprint phoned 
in during setup 
routine. 


l i TER Im? 


The caller names the 
” intended recipient using a 
eh single word (“Mom”) or 
V short phrase ("brother in 
Texas"). 


m 


of the buyer or seller, quantity, and price. The system draws 
from a vocabulary of about 2,000 words and is able to recog- 
nize a trader's voice amidst the din of the trading floor. 
Whether consumers see comparable benefits remains to 
be seen. General applications so far tend to focus on simplis- 
tic tasks, such as getting a VCR remote control to respond to 
spoken commands like "Record" and "Rewind," or prompting 
a telephone to dial the correct number when you say, 
“George.” Using your voice to do these things may be clever, 


virtually any VCR, cable box, and TV. 

The VCR Voice Programmer may not 
be alone for long. All of the major con- 
sumer electronics companies—includ- 
ing Sony, Philips (Magnavox, Syl- 
vania), Thomson (RCA, GE), and 
Matsushita (Panasonic, Technics, 
Quasar)—have been researching voice- 
command systems for years. Matsu- 
shita even sells a voice-controlled VCR 
remote in Japan. It uses an interactive 
voice system that provides audible 
prompts such as: *At what hour should 
recording begin?" 

Audio systems that respond to voice 
are on the horizon as well. Matsushita, 
for example, has applied the same 
speech-recognition research that it 
used to develop its VCR remote to a 
prototype CD player, and Sanyo sells 
car stereo systems in Japan with voice 
controls so drivers can keep their hands on the wheel. 

So far, computer users have been the main beneficiaries of 
voice-recognition technology. A few companies have offered 
costly bundles of hardware and software for dictation pur- 
poses. They're still around (see Computer, Take a Memo), 
but a growing number of companies now sell inexpensive up- 
grade kits that equip your IBM-compatible or Macintosh 
computer to respond to spoken commands. Typically, these 
kits include an audio adapter card, a microphone and head- 


e y 


Mf the computer 
finds a match, it 
dials the 
associated 
number. If not, 
it asks the 
caller to repeat 
the name. 


but pushing a single button often can 
accomplish the same thing just as 
quickly—and with unfailing accuracy. 


till, once you get beyond the ba- 

sics, there is some promise in 

these pioneering efforts. The VCR 
Voice Programmer, for instance, does 
little to make life easier when you use 
it to change channels or issue single 
commands like “Stop” and “Play”’—es- 
pecially since you have to press a 
Voice button on the remote unit before 
speaking into its built-in microphone. 
But once you've mastered the proper 
sequence of words, the remote can 
make programming your VCR both 
faster and easier. To record a half-hour 
show being broadcast on Wednesday 
at 9 p.m. on Channel 5, for example, 
you would press the Voice button and 
say: "Record, Five, Wednesday, 9 pm, 
9:30 pm." As you say them, your set- 
tings appear on the remote's small 
LCD screen. 

There are pitfalls. You have to 
spend some time "training" the VCR 
Voice Programmer to respond to your 
voice, and others in your household 
(up to four users) have to do the same 
if they wish to use the remote. Also, 
you have to make sure the remote is 
left in a position so that its infrared 
beam has an unobstructed view of 
your VCR when you're recording. But 
there are pleasant surprises as well. 
Say the phrase "Zap it," and the VCR 
Skips the tape ahead about a minute 
to bypass commercials. Another plus: 
VCR Voice Programmer works with 
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COMPUTER, TAKE A MEMO 


The “command-and-control” uses for 
voice-recognition technology may grab 
most of the headlines in the next few years, 
but more ambitious efforts to create ma- 
chines that take dictation or even engage in 
conversation are making headway too. 

Coercing a computer to act like a voice- 
driven typewriter is a different and 
more daunting challenge than 
getting it to respond to a few 
commands. Most dictation 
systems using voice recog- 
nition have “vocabularies” of 
thousands of words; a 
voice-activated VCR remote 
control might only under- 
stand two dozen spoken 
commands. Many comput- 
erized dictation systems also 
require some form of “training” 
to adapt to a speaker's voice 
patterns. 

Still, today’s PCs are exponentially 
faster than even four years ago, and soft- 
ware is being written that seems more intu- 
itive to users. Advances such as “speaker- 
adaptive” training techniques—in which the 
system adjusts to your voice and becomes 
more accurate over time—have made dic- 
tation products remarkably better. 

Dragon Systems of Newton, Mass., for 
example, has developed a program called 
DragonDictate-7K that has a predefined 
vocabulary of more than 7,000 words, a 
backup dictionary of 100,000 words, and a 
speaker-adaptive approach to training. It 
can handle both straight dictation of text 
and software commands for popular DOS 


programs. DragonDictate-7K costs $2,295, 
and requires an IBM audio adapter. 

DragonDictate-7K is based on an even 
more comprehensive system called Drag- 
onDictate-30K, which has a vocabulary of 
30,000 words and costs about $5,000. 
Kurzweil Applied Intelligence of Waltham, 

Mass., best known for its voice- 
recognition equipment for medical 
applications, recently an- 
nounced a similar product 
dubbed Kurzweil Voice. The 
system has a vocabulary of 

40,000 words and employs 

speaker-adaptive tech- 

niques. It costs $8,000. 

IBM recently expanded 
, the scope of dictation prod- 
^, ucts to include computer 
networks. The company's 
new Speech Server series 
can provide voice-dictation 
capabilities to as many as 

eight people on a network. 

But speech-recognition researchers 
aren't stopping at dictation systems. There 
are numerous efforts under way to create 
computers that respond to human speech 
with synthesized voices of their own. 

Researchers at MIT's Laboratory for 
Computer Science, for example, have de- 
signed an experimental computer system 
called Voyager that provides oral direc- 
tions to sites in the surrounding Cam- 
bridge, Mass., area. Its vocabulary is less 
than 400 words, but it knows enough to 
request more information when it's 
stumped.—C. O. 


set, and the voice-control software. 
With Microsofts Windows Sound 
System, you can navigate within the 
Windows operating system and issue a 
limited set of commands for more than 
a dozen popular Windows programs. 
You can also add words to its vocabu- 
lary, create “voice macros" that will ex- 
ecute a series of instructions with one 
command, and adjust the software to 
suit your pronunciation. Dragon Sys- 
tems' Talk-To Plus ($149) and Covox 
Inc.s Voice Master series ($199 to 
$239) perform similar duties for DOS 
computers, as do Articulate Systems’ 
Voice Navigator products ($399 to 
$699) for Macintosh models. 
Eventually, voice-command capabili- 
ties are likely to be built into many 
PCs. At least one such PC already ex- 
ists—a recently announced portable 
model dubbed the 486 SuperNote-Voice 
($4,500) from Wen Technology Corp. in 
Elmsford, N.Y. Apple Computer has 
publicly demonstrated a voice-recog- 
nizing Macintosh nicknamed Casper, 
though it hasn't announced plans for 
delivering such a model. The emerging 
class of pocket-size PCs—too small to 
have decent-size keyboards—may 
prove the most fertile ground for voice 
recognition in the years ahead. 


so ripe for voice recognition. Ra- 

dio Shack's Duofone 600, which 
can dial up to 20 names with voice 
commands, is the first of its kind in 
the United States but certainly not 
the last. Voice Powered Technology— 
the same company that makes the 
VCR remote—has announced plans to 
offer a separate voice-dialing device 
(that you hold up to a phone's receiv- 
er) this year. 

But you might not need any special 
equipment to dial by voice. Nynex's 
Voicedialing service (see diagram) en- 
ables anyone with a touch-tone or ro- 
tary phone to “program” names and 
numbers into the phone company's 
computers. When you pick up the re- 
ceiver and say the name of the person 
you want to call, it will dial the phone 
number. Nynex plans to begin making 
the service available by summer 
through its New York and New Eng- 
land Telephone units. Similarly, Mc- 
Caw Cellular recently announced that 


P: and phone services are al- 


it is adding voice-dialing capabilities to its cellular network. 
With car phones, voice-activated dialing is more than a 
clever perk. A voice-activated cellular phone lets the driver 
keep his eyes on the road and hands on the wheel while plac- 
ing a call, making it an important safety feature. Audiovox 
Corp. was the first to offer voice-activated dialing as a stan- 
dard feature in its CTX-4200 car phone ($795), but most of 
the major cellular phone makers now offer voice-activation as 
an optional add-on kit for their models. Similar phones are 
now available as factory-installed options in a number of lux- 
ury cars, including Lexus, Lincoln, and Rolls-Royce models. 


ENGLISH IN, GERMAN OR JAPANESE OUT 


e 


il 


ABOUT 20 SECONDS 


"| would like to register for the conference," 
said the man sitting at the computer termi- 
nal. From this room at Carnegie Mellon 
University in Pittsburgh, he was speaking 
via teleconferencing link to a researcher in 
Munich, Germany. There was a long 
pause. Then, in the clear, nasal voice of 
synthesized speech: "Ich wuerde mich 
gerne zur konferenz anmelden." The Ger- 
man nodded, understanding the translated 
request. 

While the conversation was dull, the 
demonstration was not. This was proof of 
speech-to-speech computerized transla- 
tion—words were uttered in English in 
Pittsburgh and were heard, halfway 
around the world, in Deutsche. The sys- 
tem was developed by a consortium of re- 
searchers at ATR Interpreting Telephone 
Laboratories in Kyoto, Japan; Siemens AG 
and Karlsruhe University in Germany; and 
Carnegie Mellon. Each group developed a 
system that accepts their native language 
and produces speech in the other two lan- 
guages. All computations are done at the 
input site, then the data is transmitted to 
the target country where it is synthesized 
into speech. 

Speech-to-speech translation requires 
the coordination of voice recognition, ma- 
chine translation, and voice synthesis 
technologies. That first step relies on the 
ability of the computer to grasp the mean- 
ing of the spoken words, explains 
Carnegie Mellon researcher Alex Waibel. 
"You can say to a computer, 'Give me a 


Speech-to-speech translations, as demonstrated recently at Carnegie Mellon University, involve 
several processes, including voice recognition, machine translation, and speech synthesis. 


new display’ and acoustically it is the same 
as ‘Give me a nudist play'." 

To improve the odds that the spoken 
words will be interpreted correctly, 
Camegie Mellon's system generates many 
plausible sentences that acoustically 
match the spoken words, then chooses 
the one that seems the most logical given 
the topic. 

Next, the sentence is converted into 
what Waibel calls the Interlingua—a repre- 
sentation of that message that is indepen- 
dent of any particular language. From that 
point, the message could be translated in- 
to many languages; for now, the Carnegie 
Mellon system is limited to English, Ger- 
man, and Japanese. 

Although the system worked as intended 
during the demonstration, Waibel says it 
has a long way to go before it can routinely 
and comfortably handle casual dialogue. 
For now, it is equipped with a vocabulary 
of only 500 words, and translations are 
painfully slow. A sentence that takes 2.5 
seconds to say is translated in eight sec- 
onds by the computer. But the overseas 
transmission adds delay. At the demon- 
Stration, it took nearly 20 seconds before 
the spoken words were heard in the trans- 
lated form. That's a lot of Mississippi's, and 
makes for stilted conversations. 

Besides phone calls, Waibel sees the 
technology being incorporated in travelers’ 
carry-along translation devices and in the 
production of television or movie subti- 
tles.—Judith Anne Gunther 


While dialing is the most obvious use for voice-guided 
phones, it's hardly the only one. Nynex's Voicedialing ser- 
vice will allow you to use voice commands instead of codes 
to activate services such as call-forwarding and answering. 
AT&T has begun using voice recognition to handle operator 
services like collect calls and directory assistance. In some 
areas of the country, for example, a computer asks callers 
whether they want to call collect and then asks called par- 
ties if they wish to accept the call. The system picks out 
words like “collect,” “yes,” and “no” from the spoken respons- 

[Continued on page 111] 
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ome of the most debilitat- 
ing, chronic diseases are 
caused by the shortage or 
total lack of a single chem- 
ical in the body. Eight 
hundred thousand Ameri- 
cans suffer from Parkin- 
son's disease, a progres- 
sive loss of muscle control due to a 
missing neurotransmitter in the brain, 
dopamine. One million have Type I dia- 
betes, which is caused by the body's de- 
Struction of pancreatic cells that pro- 
duce insulin, rendering the body 
powerless to regulate sugar supplies in 
the bloodstream. And one in every 
10,000 males is born a hemophiliac, 
lacking a substance that is essential 
for blood to clot properly. 

The common denominator? Certain 
chemical-secreting cells are absent or 
nonfunctioning, creating physiological 
havoc, sometimes with fatal results. 

Now, growing numbers of research- 
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«ellular transplants 
may one day treat 
diseases from 
diabetes to epilepsy. 
BY JUDITH ANNE GUNTHER 


ers are reporting success with a pro- 
mising technology—encapsulated cells 
—that could directly help persons suf- 
fering from such disorders. (This tech- 
nology is not a treatment for AIDS, 
which is caused by a virus.) A combi- 
nation of living cells and synthetic ma- 
terials, these “biohybrid” capsules may 
be one of the most significant medical 
advances of this decade. 

Doctors today treat many of these 
chronic disorders with pharmaceuti- 
cals. And a few, including diabetes, 
might some day be cured with an 
organ transplant. But encapsulated 
cells carry none of the negatives that 
conventional treatments do, and re- 
searchers don't foresee any side effects. 
Furthermore, because the capsules 
function for months—even a year or 
more—at a time, patients might re- 
quire only one “dosage” annually. 

Unlike transplants, for which there 
is always a shortage of donor organs, 


biohybrids have no supply problem. 
They need only a few cells, and often 
the cells can be derived from animals. 
Also, because the capsule physically 
protects the cells from an attack by the 
immune system, immunosuppressant 
drugs are not necessary. 

Yet another benefit, explains Robert. 
Lanza, a senior scientist at BioHybrid 
Technologies, is that encapsulated 
cells approximate the body's normal 
physiological system more closely than 
pharmaceuticals can. For example, di- 
abetics must take frequent insulin in- 
jections, a method that delivers a pre- 
determined amount of the substance 
through the bloodstream to the liver, 
where it's needed. But biohybrids im- 
planted in the abdomen would respond 
to the body's request for insulin with 
the speed, precision, and dosage of a 
healthy pancreas. 

“Tt is a phenomenal system," says 
Paul Sanberg, a professor of neuro- 


surgery at the University of South 
Florida, who established a new medi- 
cal journal called Cell Transplan- 
tation. “Encapsulated cells respond to 
sugar levels appropriately. It’s a com- 
pletely self-contained system.” 

For a technology that promises so 
much, the capsules are surprisingly 
unremarkable-looking; they're actual- 
ly nothing more than opaque straws 
roughly an inch long. But when loaded 
with chemical-secreting cells and im- 
planted in a patient, these tubes act 
like tiny armored tanks, protecting the 
cells from attack by the body’s immune 
system, which normally seeks to de- 
stroy foreign invaders. 

The key to these miraculous little 
packages is that their walls are selec- 
tively permeable—permitting some 
molecules to enter and exit but block- 
ing others, much like a bouncer admit- 
ting or refusing patrons at a trendy 
nightclub. Life-sustaining oxygen and 


To diabetic patients in the future, this three- 
ounce plastic puck may represent an end 
to daily insulin injections. Implanted under 
the skin and grafted to an artery and a vein, 
the device enables transplanted pancreatic 
cells to deliver insulin to the bloodstream. 

The device houses a coiled semi-perme- 
able membrane tube. Transplanted pan- 
creatic cells live on one side of the mem- 
brane; these cells produce insulin, which 
travels across the membrane to where 
blood circulates. In return, the blood pro- 
vides the pancreatic cells with oxygen and 
glucose—necessary for their survival. 
Immune cells, however, are too large to 
cross the membrane. 

Developed jointly by W. R. Grace & Co. 
and BioHybrid Technologies, the device is 
undergoing review by the Food and Drug 
Administration —J. A. G. 


ILLUSTRATIONS BY DAVID SAWYER, 
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stopped at the door. 

Although research with 
encapsulated cells goes back 50 
years, only now has it resulted in a vi- 
able technology. Membrane materials 
that work successfully are now at 
hand. Means of growing and sustain- 
ing cells (both human and animal) are 
in place. And data-laden research is 
pouring out of laboratories so fast that 
a new organization—the Cell Trans- 
plant Society—was established last 
year, as was Sanberg’s journal. 

A few companies in particular, in- 
cluding CytoTherapeutics in Provi- 
dence, R.I., BioHybrid Technologies in 
Shrewsbury, Mass., and W. R. Grace & 
Co. in Lexington, Mass., have done ex- 
tensive work with animals. And hu- 
man trials—one for diabetes and one 
for Parkinson’s disease—could begin 
this year or next. 

Biohybrids are easy to implant— 
they can be slipped under the skin or 
placed in a specific area, such as the 
brain. And when a silicon tether is at- 
tached, the capsules are easy to re- 
move, if necessary. “Having a tether on 
the capsule is a great advantage,” says 
Seth Rudnick, president of Cyto- 
Therapeutics. “If you must remove the 
capsule because the disease is cured or 
because you need to adjust the dosage, 
you always have the opportunity.” 

“Biohybrid capsules” is really an 
umbrella term for a range of packages, 
each one tailored by size, shape, and 
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best work with 

the targeted site in 

the body, the types and 

amounts of cells encapsulated, and 
the degree of protection required. 

Macrocapsules are usually slender, 
hollow fibers that can be slipped under 
the skin or sent drifting through the flu- 
ids in a patient’s abdominal cavity; 
sometimes they are made in thin, flat 
sheets that resemble credit cards. 
Microcapsules are tiny beads. And 
disclike vascular systems the size of a 
hockey puck are designed to hook into 
the body's pipeline of veins and arteries. 

“All the membranes used are fairly 
conventional copolymers,” says Rud- 
nick. “The key is controlling the sur- 
face architecture of these fibers and 
understanding the limitations of diffu- 
sion across them.” Diffusion is impor- 
tant because that is what determines 
the exchange of substances across the 
membrane. 

“Think of diffusion as the process by 
which, when you put a tea bag in a cup 
of hot water, the water gradually turns 
brown,” he explains. “The tea moves 
from a high concentration to become 
evenly distributed. This difference in 
concentrations triggers the process.” 

But diffusion across biohybrid 
membranes works in both direc- 
tions—some molecules try to get in 
while others try to get out. The prop- 
er permeability of the membrane de- 
pends upon what should be able to 


cross the barrier and what should not. 

For example, when working with 
dopamine for Parkinson’s patients, 
membranes have size-selective pores 
that enable substances with a molecu- 
lar weight of 300 or less to diffuse out of 
the capsule. But the growth factor used 
to treat one form of hemophilia would 
need larger pores that could accommo- 
date molecules at 20,000 or greater 
molecular weight. 

“As you get to larger and larger 
pores, more things can come through,” 
Rudnick continues, “including some 
things you don’t want, like antibodies.” 
These immune system proteins range 
in molecular weight from about 
160,000 to just under 1,000,000. 

The membrane also has to be select- 
ed according to the type of immune 
system assault, adds Rudnick. For ex- 
ample, some areas of the body, called 
immune sanctuaries, will react less 
vigorously to an implant than other ar- 
eas. “In the cerebrospinal fluid, for ex- 
ample, there are lower levels of im- 
munoglobulins,” explains Rudnick. 
“And the brain has fewer white cells 
than other areas of the body. Because 
of that, you may have more flexibility 
with the membrane when implanting 
into those areas than if you were, say, 
placing them underneath the skin or 
in the abdomen.” 


s if striking the optimum perme- 

ability weren’t enough, the re- 

searchers also have to prevent 
the body from attacking in another 
way—surrounding and choking off the 
capsule in a blanket of fibrous growth. 
The reaction, called the foreign body re- 
sponse, is triggered by irregular, rough 
shapes (such as a splinter) and by con- 
tamination (such as bacteria), believe 
the researchers. To prevent this, the 
membranes used are smooth and ster- 
ile. “That lets us make membranes 
across a fairly wide—although not infi- 
nite—range of materials,” says 
Rudnick. 

Researchers in the field believe en- 
capsulated cells have been studied and 
refined to the point where the technolo- 
gies are ready for clinical trials. The 
first may be a vascular device jointly 
developed by BioHybrid Technologies 
and W. R. Grace. 

Inside the device, a loop of membrane 
tubing contains insulin-secreting islet 
cells. Blood swishes into the disc, ex- 
changing oxygen and nutrients for in- 
sulin and wastes produced by the islets, 
then flows out. The advantage: the clos- 
er intermingling with blood provides a 
plentiful source of oxygen and nutrients 
for the islet cells. And the more oxygen 
and nutrients available, explains 
Lanza, means the more cells that can 

[Continued on page 104] 
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entertainment electronics, then takes 
you inside today's high-tech equip- 
ment as you learn to troubleshoot, 
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home entertainment system included 
in your course: 13" color TV, pro- 
grammable VCR, and integrated 
audio rack system. Only NRI makes it 
so easy to start a new career, earn 
part-time income, even start a 
video/audio servicing business of 
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Billions of dollars of video/audio 
equipment means big opportunity 
for you 


There's never been a better time to get 
involved in home entertainment electron- 
ies. Experts predict that consumers of 
video/audio equipment will spend over $26 
billion by 1995 as product manufacturers 
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sophisticated technology. 
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nities for you in video/audio servicing. 
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skills to troubleshoot and service a full 
range of TV, video, and audio equip- 
ment. 
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complete video/audio training 
ever offered! 
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service on advanced technology audio 
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tions of TV circuits and components ... 
and discover first-hand how to maintain 
and service today's commercial VCRs. 

Plus, NRI custom-produced videos 
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EX 
. espite the scorching heat, I let the daredevil 
in me take over—I put on my biking gear 
and headed for the.California hills with two 
pro-caliber cyclists. The deal wasl this: I'd 
ride the first few miles of dirttrailacross the 
back of a mountain on a conventional, rigid- 
frame bike. For the return trip, T 
prototype dual-suspension bike. stain - 
a “before-and-after” trial. 

Just a few minutes into the first excursion, I walloped a 
rock and flew head over handlebars. But, fortunately for me, 
the “after” portion of the ride—this time on the suspended 
bike—went more smoothly. With a coil spring/ 
sorber unit at the rear and telescoping fork: e bik 
swallowed up bumps big and small, giving me better control 
over the unpredictable terrain, 

-@oritrol—*keeping the tirein the dirt more of the time"—is 
what suspension is all about, explains Chris Murphy, 
product. manager at Specialized Bicycle Components in 
Morgan Hill, Calif. By adding suspension systems to both 
the front and rear ends of the bike, both wheels are better 
able to follow ground contours, so they maintain more 
constant contact with the ground for better traction. 

This control is particularly important on mountain bikes, i e 
that special breed recognizable by their gnarly tires and ` H 
fatter frames, which are designed to take the trails less 
raveled. Without good suspension, the off-road scenario 


— 


an be grisly: You hit a bump, the wheel catches air, and No . 
& there goes your control over steering or braking. It's down- s 
& right scary—and, as I found out, sometimes painful. ^ 4 ` 


€ Certainly suspensions are not a new idea. Can you imag- 


] 


A new breed of 


mountain bikes 
"with high-tech 
suspensions 
deliver better 
performance 
in the dirt. 


BY MARCELLE M. SOVIERO 


PIVOTAL DECISIONS: HIGH POINT OR LOW? 


LOW PIVOT POINT 


ine a modern car without springs or a 
motorcycle without a telescopic front 
fork? Bicycle suspensions aren't new 
either, first appearing in the Dark 
Ages of two-wheeler development and 
resurfacing from time to time in mod- 
els such as the 1948 Shelby, with its 
unique *ShockEase Front Fork." 
Ineffective designs and added bulk, 
however, prevented the early fork 
models from achieving widespread 
acceptance. 

Now, with motorcycle designers tak- 
inga seat at the drawing board and ad- 
vances in materials technology en- 
abling precious ounces to be shaved off 
the weight, suspensions have become 
the biggest news in bicycle design. 
Some of the most sophisticated designs 
are actually patterned after motorcy- 
cles, complete with a telescoping front 
fork and a rear swing arm. The 
Waterford Precision suspension bike, 
for example, was conceived by motorcy- 
cle maverick Erik Buell and design en- 
gineer Marc Muller. The Waterford 
bike showcases technology from Buell's 
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A bicycle designer begrudges every source of friction or potential en- 
ergy loss, for rider “horsepower” is strictly limited. Suspension im- 
proves control by keeping the tires on the ground more of the time, 
but forces generated by the rider (who is naturally bobbing up and 
down) can end up stroking the suspension up and down as well. 
This is particularly the case in instances of hard, out-of-the-seat rid- 
ing—say, up a steep hill. If the suspension moves up and down, part 
of the rider's power output will be consumed in cycling the suspen- 
Sion damper, never reaching the rear wheel. 

Two kinds of forces result from pedaling: inertia forces generated 
by the up-and-down bobbing motions of the rider, and the so-called 
tangent force, which tends to extend or compress the rear suspen- 
Sion in response to chain tension. Only when the tension side of the 
chain (the upper side) is parallel to the swing arm is tangent force ze- 
ro. Chain tension naturally varies as the rider spins the crank, caus- 
ing a varying chain tangent force that also cycles the suspension up 
and down. Both of these forces lead to power loss. 

On the Specialized FSR dual-suspension bicycle, the chain's tan- 
gent force is minimized by use of a low suspension pivot that keeps 
the chain nearly parallel to the swing arm. Specialized terms this 
condition “pedal neutral,” but the system must still be made stiff 
enough to react only minimally to rider inertia forces. With the 
Specialized system, the suspension is fully functional during pedal- 
ing, something that Specialized terms “fully active.” 

On the Cannondale Super V bicycle, a very high swing-arm pivot is 
used, with quite a different intention. During coasting, the suspen- 
sion functions normally, but when the power is on, a strong chain 
tangent force lifts the back of the bicycle against its travel stop and 
holds it there. This effectively switches off the suspension, prevent- 
ing suspension cycling in response to tangent and inertia forces, and 
so prevents power loss. If, during pedaling, the machine hits a hard 
bump, the suspension can still move to absorb it, since the force of 
the impact is usually going to be greater than the tension in the 
chain. The suspension then returns to the full extension position. 

Is either maker's design "right"? Mechanical engineering is a com- 
promise—especially on a vehicle as light as a bicycle. The 
Specialized system accepts some loss from inertia cycling, but gives 
full-time (if somewhat stiff) suspension. The Cannondale eliminates 
all suspension losses during pedaling, but at the cost of then being 
unresponsive to bumps too small to overcome the intentional full ex- 
tension of the suspension. On the other hand, when there is no ped- 
aling force, the Cannondale system is very supple.—Kevin Cameron 


own line of Harley-Davidson-based mo- 
torcycles, including a forward-mounted 
Shock absorber for the rear suspension 
that actually operates in reverse, pro- 
viding impact damping as it extends. 


er bike that benefits from this 

cross-pollination of technologies. 
Designed by off-road motorcycle com- 
petitor Wes Wilcox, it provides rear- 
wheel travel through a large, box-sec- 
tion carbon fiber swing arm and an 
elastomer/oil shock mounted vertical- 
ly in front of the seat tube. The Spe- 
cialized FSR takes a different ap- 
proach, using a system of four pivoting 
linkage bars to control rear-wheel mo- 
tions, with damping provided by a 
small, easily tunable oil shock mount- 
ed below the seat. 

Still other designers challenge the 
idea of what a bike should be: Behold 
the Cannondale Super V, a $3,500 
space-age-looking creation that aban- 
dons the conventional diamond frame 
configuration altogether, plunging off 


Te: top-of-the-line 9500 is anoth- 


the deep end with an extra-long ba- 
nana-shaped swing arm and a single- 
shock front end that's adjustable on 
the fly. 

These are just a representative sam- 
pling of the outrageous designs emerg- 
ing from the back rooms of bicycle 
makers’ R&D shops. Virtually every 
manufacturer, big and small, now of- 
fers a fully suspended bike in its prod- 
uct line. But no matter what the plan 
of attack, the goal remains the same: to 
keep both tires in the dirt more of the 
time. In doing so, control—accelera- 
tion, braking, cornering—and overall 
performance are maximized. 

Better performance costs dearly, 


however. Fully suspended bikes run ` : 


anywhere from $2,500 to $3,500 (but 


subtract about $800 if you don't re- > 


quire sleek, ultralightweight Shimano 
bottom brackets, derailleurs, and 
shifters). This means, for now at least, 
that such dream machines will be 
mounted almost exclusively by devot- 
ed gearheads. 

Are the performance benefits worth 


the stratospheric prices? Some critics 
contend that suspension systems add 
weight and usurp pedal power—signif- 
icant drawbacks considering the limit- 
ed horsepower of a human being. In 
fact, one designer after another told me 
that “no suspension is better than bad 
suspension." Nevertheless, some sort of 
front suspension, which is the easiest 
and least expensive to assemble, has 
become widely accepted: About nine 
out of ten professional off-road racers 
crossing finish lines are riding bicycles 
equipped with front suspensions. 


ien the suspension frenzy be- 
gan a couple of years ago, 
Shock-absorbing front forks 
were, for the most part, bolted onto ex- 
isting frames—a setup that added a lot 
of weight but little performance. De- 
signers quickly got smart, integrating 
the front-suspension components with 
the frame layout, although a few com- 
panies still persist in offering bolted-on 
telescoping forks as a retrofit feature. 
Today's front suspensions run the 
gamut from simple flexible stems to 
complex parallelogram linkages, but 
the telescoping front fork is the most 
widely accepted. Almost all top-line 
bikes employ this type of (air-sprung/ 
oil-damped) fork assembly, many with 
small dials on top of each fork leg to ad- 
just damping rates. The idea behind an 
air-oil shock absorber is simple: The air 
or spring absorbs the bump, then fluid 
being pushed through valves dampens 
the oscillations. 
While this kind of front suspension is 
well-proven, critics claim that the indi- 
[Continued on page 102] 


FOUR THOROUGHBREDS COMPARED 
A e 


WATERFORD 
PRECISION 


Heavyweight champion: The $2,700 Waterford 
Predsion Cydes bike (top) features an air-oil shock 
absorber that works in reverse, giving impact damp- 
ing as it extends. At 31 ;, the Waterford is 
heavier than most, but the weight is concentrated 
low and toward the center of the bike. 


Cannondale’s $3,500 25.5-pound Super V has looks to 
kill: The colossal head tube supports a single air-oil shock 
instead of a dual-blade telescopic fork, while the massive box- 
section swing arm mimics a motocross motorcyde. 


SPECIALIZED 
Keeping the tires in the dirt more of the time: The 26.7-pound Trek FSR 
200 echoes E ay PM Casto Sg deinde 


that's about a quarter of the weight of a steel 
the elastomer cd table 
jara air adjust aa 


Extra fine-tuning for finicky riders: The rear shock on 
the Specialized FSR is engineered to enable spring 
stiffness and shock fluid viscosity to change in less 
than five minutes. The $2,500, 27.3-pound bicycle also 
features a six-valve air-oil front fork. 
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flat tire on the night of the country club 
dance could be your worst nightmare. In to- 
day's world, you're in for a messy, danger- 
ous, time-consuming chore that will ruin 
your evening for sure, and could even get 
you killed. Soon, however, you will simply 
take note of the dashboard readout indicat- 
ing a flat, adjust your driving a little, and 
continue on. Tomorrow morning will be soon enough for a re- 
pair, because you'll be driving on tires that will safely run 
flat for up to 200 miles. 

"This is really the first step in the next technology wave in 
tires," says Dave McLellan, Corvette chief engineer at 
General Motors, who recently retired after 18 years. *As an 
engineer, I would say yes to getting rid of the spare tire, 
spare wheel, jack, wrench, and the storage well itself. We'd 
then have the room to redesign the exhaust system and get 
some additional power. I think we've evolved too far to have 
jacks and spares; it's like making a modern man's suit with 
space at the rear for a tail." 

Is the tire world really ready to throw away the spare? 

The Corvette, GM’s test bed for many new technologies, is 
slated to become the first domestic production car to offer a 
run-flat system in several decades. Bridgestone already is of- 
fering its new run-flat system on a limited number of modi- 
fied Callaway Corvettes, and Chevrolet is planning to offer 
Goodyear's run-flat-tire option as early as the 1995 model 
year, which could be pushed forward to the 1994 model if fi- 
nal development proceeds faster than expected. 

Bridgestone's run-flat system, first developed for the ultra- 
high-performance Porsche 959 sports car prototype, is 
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THROW 
AWAY 


You can now buy 


high-performance 
sports cars with 


run-flat tire 


systems. The 


secret is 


the sidewalls. 


BY JIM McCRAW 


proven but cost- 
ly—the option on 
the Callaway Cor- 
vette is pegged at 
about $5,000. 

The tire/wheel 
combination is 
rated very conser- 
vatively, says 
Bridgestone's 
Mike Hamaya, but is easily capable of traveling at least 50 
miles at 55 mph with zero air pressure. At reduced speeds, 
the range could be as much as 200 miles. Nail punctures can 
be repaired using conventional radial tire plugs 

Bridgestone's testing regimen included driving a Corvette 
with a deflated right-front tire at the Nurburgring circuit in 
Germany. The car ran 17 laps (or 91 miles) at an average 
speed of 38 mph, executing 87 left and 84 right turns. The 
tire was then removed, reinflated, and ed on a rolling- 
road rig for high-speed endurance testing. Rotating at 
speeds between 90 and 200 mph, the tire ran for 3.5 hours 
before failure, including a run of 13 minutes at a minimum 
speed of 200 mph 

Goodyear's system offers similar performance, but at a pro- 
jected cost of $200 to $300 for the option when it's available. 
(The Bridgestone option is significantly higher due to 
Callaway's low-volume production and expensive custom 
wheels.) The Goodyear EMT (extended mobility tire) debuted 
last July at the Black Hills Corvette Cla gathering in 
Sioux Falls, S.D. One left-front tire traveled flat for 131 miles 
at 65 mph, was reinflated, then finished the 400-mile trip to 


pearfish. In an autocross competition, a deflated E 
achieved lap times within five seconds of an inflated EMT. A 
Corvette ZR-1 with an inflated left-front tire drag-raced to a 
normal elapsed time of s at 106 mph; then, with a 
deflated tire, it ran 13.9 104 mph. 

Goodyear's testing also included hundreds of miles of run- 
flat distance driving on freew A Corvette loaded with 

and fuel was run at 55 mph, with the right-front 
jut. Goodyear's testing speed limit was 60 mph, 
h shake and shudder usually develop. 

The tire maker also performed a 1.3-mile deflated corner- 
ing test with the right-front-tire valve core removed. 
Traveling at 40 mph with a 0.4-g lateral force amounted to 
50 miles of continuous cornering. 

In a bead-retention test with the valve core removed from 
the right-front tire, the vehicle was driven counterclockwi: 
to the maximum speed possible on a 165-foot-diameter tes 
circle. After three laps there was no sign of bead-retention 
degradation. 

The intriguing thing about both systems is that neither 
incorporates a radical redesign of either the tire or rim con- 


INFLATED 
REINFORCED. 
SIDEWALL 


The key to Bridgestone's system is a bead-retention ridge and a side- 
wall reinforcement, preventing complete collapse. 
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| recently drove both the Bridgestone and 
Goodyear run-flat tire systems on stock Chevrolet 
Corvettes in test sessions located 2,500 miles 
apart. Both systems proved to be surprisingly ca- 
pable and comfortable and don't feel like they are 
limping in the flat-tire mode or compromising when 
inflated. 

Conditions for the two test drives couldn't have 
been more different. | drove the Bridgestone 
Expedia SO-1 A/M Run-Flat at Willow Springs 
Raceway in Rosamond, Calif., in the middle of the 
Mojave Desert on a hot, windy day. | sampled the 
Goodyears a few weeks later in Akron, Ohio, on a 
rainy, snowy, blustery low-traction day at the tire 
maker's 85-acre urban test facility. 

Driving in both cases was done with either the 
left-front or right-front tire flat, after our initial 
course-familiarization laps or slalom loops with 
properly inflated tires. 

With all four tires properly inflated, both the 
Goodyear and the Bridgestone tires demonstrat- 
ed extremely high levels of cornering grip in wide- 
ly varying conditions, with good but not great ride 
quality—performance suited to the Corvette's 
very stiff suspension. 

Both tires behaved beautifully when deflated to 
zero psi, even at speeds well in excess of 55 
mph. There was a clicking noise generated by 
the flat tires whenever strong turning inputs were 
made—an effective warning that the tire went 
flat—although in a comparatively loud Corvette 
LT-1, it's hard to gauge the noise level. Steering 


LOW-PRESSURE SUPPORT INSERT 
BEAD-RETENTION WEDGE HUME 
LOW-PRESSURE WARNING SENSOR 


STEVE KARP 


A low-pressure sensor, stiffened sidewall, and 
bead retention are common to both the 
Goodyear and Bridgestone run-flat systems. 


A severe blowout (top) results from 


inputs created no sense of control loss, and float- " 
iness was largely absent. running over a sharpened pipe (above). 
At the Akron site, | found that with a deflated The pipe slashes the tire's sidewall, 


right-rear tire | could negotiate the mostly left-turn 
Goodyear slalom course more comfortably be- 
cause of the additional and entirely predictable oversteer provided by the flat tire. 

During a Bridgestone blowout demonstration, a test driver drove a Corvette at 55 mph 
over a special fixture that instantly deflated the tire. The fixture consisted of a platform and a 
piece of three-inch steel pipe that had been cut into a C-shape and honed to a razor-edge, 
with a spring device to pull the cutter away so that it wouldn't cut the left-rear tire too. 

When the tire blew, the driver made a perfectly straight panic stop on the flattened tire, 
This was as much a demonstration of the effectiveness of the car's antilock braking system 
as the tire system—since, without the antilock braking system, the sudden unloading of 
one tire normally would have caused a strong pull to one side. 

Still, it was very impressive, indeed.—J. M. 


This prototype system uses a soft plastic 
“donut” to support the flat tire, keeping the 
tim from striking the ground. 


figuration. Ironically, after literally a hundred years of at- 
tempting to develop a so-called “run flat” tire system, inves- 
tigating everything from steel plates designed to support the 
car after the tire goes flat, to filling the tire with glue and 
chicken feathers, the major tire companies now appear to 
have reached a point where modern technology can produce 
a tire that supports the weight of the car and provides ade- 
quate control at zero air pressure with relatively little modi- 
fication to a modern tire design. 

McLellan says that the tire makers were the driving factor 
in the program. “We were working with the tire companies, 
trying to improve the robustness of all our tires at GM. What 
Goodyear found out, with a little helpful prodding from us, 
was with a low-aspect-ratio tire design—a tire whose design 
does not have to be dominated by its soft-ride mode—you 
could make a tire with a reinforced sidewall that would run 
flat on a precision-made standard wheel." 


development of run-flat tires. A short, stiff sidewall, like 
that on a Corvette 275/45ZR-17 tire, doesn't collapse as 
far as a tall, flexible sidewall on, say, a 205/70R-14 tire when 
it's deflated, and therefore doesn't present the vehicle control 
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T: tall-wheel, short-sidewall design is the key to the 


problems that a “taller” tire would. Both the Goodyear and 
Bridgestone designs incorporate a secondary sidewall into 
the tire, making it thicker, heavier (about five pounds per 
tire), more heat-resistant, and much stronger than a stan- 
dard tire. 

The run-flat recipe is a collection of advancements in tire 
design, engineering, and construction technology that have 
paralleled similar gains in automobile design, engineering, 
and manufacture. The use of advanced computer-aided de- 
sign, engineering, and manufacturing systems has allowed 
tire engineers to put everything they know about rubber 
compounding, steel-belt behavior, carcass contours, and the 
properties of reinforcement fibers into computer systems 
that can predict and then test tire design and performance 
with amazing accuracy, without the time and expense of 
building prototype tires. 

Beale Robinson, the Goodyear chief engineer responsible 
for the EMT program, says that the biggest challenge was 
producing a high-performance tire that, when fully inflated, 
has no tradeoffs compared with a standard tire. "The EMT 
tire had to be transparent when compared with what is out 
there today,” Robinson says. “It’s as though the EMT tire 

[Continued on page 106] 


The best place for 


the best time outdoors. Kmart. 


Stearns Classic Ski Vest 
or ERO Fusion Vest (not 
shown). Four-belt comfort 
in dual-size design. 
Choice of colors. Coast 
Guard e 


9 ES PRICE. 


Shimano TX Spinning 
Reels. Featuring new 
Dynablance system 

and QuickFire II* 
self-centering bail. 
Models TX4000FC, 
TX2000FC, or TXIOO0FC. 
Your choice. 


9 Q4 PRICE. 


Shimano Spirex Spinning 
Reels. New Dynabalance 
system. Four stainless 
steel ball bearings. 
Models SRIO00R, 
SR2000R, or SR4000R. 
Your choice. 


qq" fom ri, 


Eagle Claw Sportfisher 
Mono Line. 1,000 yards 
of 6-30 Ib. test line. 

Value peck, ON Your choice. 


O97 rc PRICE. 


Minn Kota 40T Trolling 
Motor. Four speeds for- 
ward, two reverse speeds. 
Turbo magnetic power 
and efficiency. Twist-grip 
one-hand control. 


19097 "i mo: 


Abu Garcia Ambassadeur 
550 Plus Baitcast Combo. 
Ultracast design. Bronze 
bushing. Graphite rod. 


SALE PRICE. 44’ 


Abu Garcia Ambassadeur 
Pro Plus Reels. Stainless 
steel ball bearing. Ultra- 
cast design. Graphite 
construction. Right-/left- 
hand retrieve. Your choice. 


SALE PRICE. 9097 


Name Brand Rod Riot. 
Spinning and casting 
models. Assorted lengths 
and actions. Your choice. 
SALE PRICE. 


087-1097 


Plano Large Six-Tray 
Tackle Box. Up to 76 
compartments. Made in 
the U.S.A. Model 9606. 


SALE PRICE. 

Tackle shown 9 A 
in box not 

included. 


Humminbird Platinum 
ID 120. Four depth ranges. 
New, smaller transducer. 
High-visibility super 
Pie screen. 


PRICE. 1099 


On sale April 25-May 15, 
1993 at all continental 
U.S.A. Kmart stores. 


im 


The quality you need, 
the low price you want. 


All Zebco Bullet Spincast 
Reels on sale. Model 22TS 
Trigger Spin design 
features right-/left-hand 
retrieve and rear drag. 
Medel .357 Silver Bullet 
features ball bearing 
drive. Model 22TS. 


] 97 Pria PRICE. 


Model .357. 


9 TT vua. 
Model .22 or 


.38 Bullet. 
SALE PRICE. 17.67 


Zebco Snapshot Reels. 
Patented trigger casting 
system. Ball bearing drive. 
Rear drag. Models 82, 
SS3, or SSÁ. Your choice. 


] 04 in price. 


Zebco #33 Classic 
Spincast Reel. Feather- 
touch feature. Stainless 
» steel ball bearing. 
Magnum drag system. 
‘Top dial. Helical gears. 
With bonus rS light. 


] 04 pric PRICE. 


#1 Classic Spincast 
Reel. SALE PRICE. 
25.97 


Zebco Rhino Spincast 
Combos. ZR3 Combo 
with 5’ light-action rod 
and ultra-lite R13 reel or 
ZR33K Combo with 33 reel 
and 5'6" rod. Your choice. 


OLTI tren. 


Combo 2733 
35.97 


Zebco Hypercast Spi 
Reel. Four ball bearings. 
Stem-mounted trigger 
opens bail automatically. 


Model HC3. 
Everyday 
low price. 


Zebco Rhino “‘Solid ai —— ua: 
Rods. Choose casting or 
spinning rods. Available 
in choice of styles and 
psa 9 (j 


igo Rod Tahi 2) 
purchase of a Rhino rod. 


Daiwa Baitcast Combo. 
Reel features Magforce 
anti-backlash control 
and auto-cast lifetime 
clutch. 6' graphite rod. 
Model MA1000X/ 


Sir PCE 4 97 


Daiwa Apollo Longcast 
Spinning Reels. Light- 
weight graphite construc- 
tion. Ball bearing drive. 
Models AG1305XB, 
AG705XB, AGI605XB, or 
AG2000XB. Your choice. 


SALE PRICE. ] 47 


Daiwa Eliminator - 
Longcast Spinning Reels. 
Models ELI305X, 
EL705X, ELI605X, or 
EL2000X. Your choice. 
SALE PRICE. 


Shakespeare Sigma 
Supra Combos. .035 reel 
with 6’, 2-piece, medium- 
action graphite rod. 

.040 reel with 7’, 2-piece, 
medium-/heavy-action 
graphite rod. .025 reel 
with 5’, 2-piece ultra-lite 
action rod. Your choice. 
Reg. price 32. E 


OTT e Puce. 


Telescopic UL Spin 
Combo. Graphite .025 
mini reel. 4%” five 
section telescopic rod. 
Ceramic guides. Right- 
/eft-hand retrieve. 


i 07 mac PRICE. 


Eagle Claw Mach III Spin 
Combo. Reel features rear 
drag, RH/LH retrieve, 6", 
2-piece rod or Mach ULS 
Spin Combo. Reel features 
2 ball bearings. RH/LH 
retrieve. 4'6", 2-piece rod. 
Your choice. 


JOT mc 


SALE PRICE. 39,97 


EAGLE CLAW" 


Eagle Claw Gold Rods. 
Featuring pro-style EVA 
grips. Aluminum oxide 
guides. Spinning or cast- 
ing models. Your choice. 


]4o7 PRICE. 


Stren Clear Blue Line. 
Superior toughness. 
250 yards. 

Everyday low price. 


4-8 Ib. 
10-17 Ib. 5.67 
20-30 Ib. 
SALE PRICE. 6.96 


Magnathin Line. 
SALE PRICE. 


06 6-8 Ib. 
6 10-12 b. 7.96 


Kmart carries a wide 
selection of Eagle Claw 
tackle and hooks. 


Berkley Power Pak™ 
Fishing Kits. Everything 
you need to catch the 
fish you want. Choose 
from 5 different species 
paks. Made in the U.S.A. 


Your choice. 07 


SALE PRICE. 

Berkley Hunter Series 
Rods. Blank-thru-reel 
seat. Variable density EVA 
grip. Durable, sensitive 
graphite construction. 
Your choice. 
SALE PRICE. 


[7^ ammi unn Mi — 


— A — 


19. 97-29. 97 


Berkley Stinger Rods. 
Light, sensitive, and 
strong. 100% graphite 
blank. In choice of 


styles, lengths, and 
SALE PRICE. 9p" 


Berkley Limited Edition 
Rods. 100% high 
modulus graphite blank 
is lightweight and 
sensitive. Your choice. 
Reg. price 39.97. 


sd ey 9097 
Rods also 
on sale. 


49.97-59.97 
Styles may vary by store. 


Mitchell Excellence 
Spinning Reel. Precise 
visual drag. Right-/left- 
hand retrieve. Model 300. 


“aba = 0097 


32.97. 
*Not available in all stores. 


On sale April 25-May 15, 1993. 


The quality you need, 
the low price you want. 


Humminbird LCR 400ID 
Portable Fish Finder. High- 
resolution LCD screen. 
Fish alarm. 


0 97 wa. 
LCRÁO0 Portable. 
SALE PRICE. 134.97 


Plano Magnum Over & 
Under Tackle Box. Top 
offers easy access to 

25 compartments with 
adjustable dividers. Deep. 
storage underneath. 
Model 1157. 


AG Pr PRICE, 
Color may vary by 


store location. 


Plano Magnum Double 
Satchel Tackle Box. Easy 
access. Varied-size com- 
partments. Holds bait 
up to 8” Model 1119. 


l 46 mo. 


Plano Large Top Access 
Tackle Box. Features see- 
through, easy-to-open 
lid. Deep, full-bottom 
storage. Model 7803. 


] 86 mo. 


Plano 2-Tray Tackle Box. 
Maximum storage under 
trays for reels and acces- 
sories. Adjustable dividers 
create 14-26 compart- 
ments. Model 4200. 


Tackle shown in boxes 
not included. 


FYFEFTET FEDTET 


Minn Kota 50T 
Turbo 12-Volt Trolling 
Motor. 100% weedless 
wedge prop. 

Everyday low price. 


109” 


Minn Kota 65T 
Turbo 12-Volt Trolling 
Motor. 100% weedless 
wedge prop. 
Everyday low price. 


199r = 


Eagle Ultra II. Double 
wide UltraVision" display. 
Split-screen functions 
and optional sidescan 


p ium 


Eagle Magna II. High- 
resolution display. Depth 
capacity, 180 feet. 
Model 92-06. 

apes PRICE. 


&- 169" 


Zebco MotorGuide Stealth 
Transom Motor. 35-Ib. 
thrust. 12-volts. 5-speed. 
Model ST350. 


1999 fov pce 


Action Hi-Back Deluxe 
Boat Seat. Features 
padded seat and molded 
bottom. Available in a 
choice of colors. 

Model 5472. 


3 QUT ms PRICE. 


Action Deluxe Boat Seat. 
18” x 15” seat is padded, 
folds down, and swivels. 
Available in a choice of 
colors. Model 5471. 


p 97 oua PRICE. 


Kent Boatmate Life Vests. 
Complete with adjustable 
body strap and quick- 
release sert buckle. 


MotorGuide* 


a Abot 


PRODUCTS co. INC. 


Kent Foam Life Vest. 
Adult and child sizes. 
Available in a choice 
of colors. 


06 ine’? low ted 


Kapok Boat Cushion. 
“ORE PRICE 6.96 


Rubber Hip Boots. 100% 
waterproof vulcanized 
rubber. Insulated foot. 
Adjustable knee harness. 


Se OD 


Chest Wader Suspender. 5.97 
Everyday low price. 


Sting Ray Hydrofoil 
Stabilizer. Forces stern up 
and keeps bow down. 
Eliminates cavitation and 
porpoising. Available in 


Sis 9606 


Fulton 
Swivel Jack. 


SALE PRICE. 3 Ag 


Or Winch. 


rr 


First Mate Boat Cover. 
Heavy-duty marine grade 
cotton canvas. Includes 
tie-down rope and bungee 
cord. Prices vary by size. 
SALE PRICE. 


agg 


Jet Ski Covers also available. 
SALE PRICE. 34.97-59.97 


Stearns or ERO Assorted 
Children’s Vests. Designed 
for all active water sports. 
Choice of colors. 


| 4T 


On sale April 25-May 15, 1993. 


io 


The quality you need, 
the low price you want. 


EAGLE CLAW * Eagle Claw Soft Pak Blakemore Curly Tails. 


71-Piece “Trophy Kit” Choice of colors. 
Lure Assortment. SALE PRICE. 
07 SALE PRICE. ¢ 
All other Eagle Claw Per, 
Fishing Lure Kits on sale. pack 
1.99-5.99 EA. 
Eagle Claw 6” Curtail Wisconsin Pharmacal 
Worms, 6” Lizards, or Baitmate Fish Attractant. 
4%" Craw Worms. All in All natural scent and taste. 
a choice of colors. Fisherman-friendly bottle. 
SALE SALE PRICE. 88 
00 PRICE. 
Per pack EA. 
Min Whackers, Al Bill Norman Lures. Deep 
Yo 02. on sale, in a Little N's, Baby N's, Deep 
choice of colors. Baby N's, Little Scoopers, 
29 Quarterbacks, TripleWing, 
Buzz Bait, and Weed 
Walker II. Reg. price 1.99. 
SALE PRICE. 69 
Mister Twister or I EA 
ghane Assorted Fishing 3 
Lure Kits. Your choice. Bill Lewis Lures. Mini 
) Trap, Rat-L-Trap, or Tiny 
Q9 m ON Trap, in choice of size 
and colors. 
SALE PRICE. 69 
9 EA. 


Culprit Lures. Choose 
from Culprit Worms, 
Dart Baiter, Jerk Worms, 
or Can-Do Craws. 

Color choice. 


f 9T m: PRICE. 


Roland Martin Spinner- 
bait. UN "a 


9305 PRICE. 


Daisy 880 Air Rifle. Pneumatic 
pump-up BB repeater or single 
shot pellet. Full length, molded 
stock and forearm. 


SALE PRICE. 


3 4 


Daisy 7111 BB Rifle. Features SALE PRICE. 
lever action and cross bolt safety. 97 
Made in the U.S.A. 


Daisy 7856 American Eagle Rifle. SALE PRICE. 


Pump air rifle with 4x15 scope. 3 97 


Daisy 7200 CO, SALE PRICE. 
BB Pistol. 60-shot 9 97 
capacity. 3 

| 
Daisy 7045 Pellet SALE PRICE. 
Repeater Pistol or 97 
7093 CO,-Powered 
BB Repeater Pistol 
(not shown). 
Your choice. 
Crosman Copperhead BB's. 
2,500 count in milk carton or 


CO, Super Powerlets. 


Your choice. TWO FOR 500 


Crosman 760 Pump- SALE PRICE. 
master Air Rifle. Bolt 47 
action. Pump-repeater. 

Rugged receiver grooved 9 

for scope. 


Crosman 2100 Pellet 
Air Rifle. Variable 
pump-powered. Rifled 


SALE PRICE. steel barrel. Or 1377 Air 


97 Pistol. Single-shot pump 
up. Rifled steel barrel 


(not shown). Your choice. 


Crosman 357 Revolvers. 
Model 357/6T pellet 
revolver or Model 1357C 
CO, BB revolver. 


fs 9497 


Marksman Shooting 
Triangle Target Set. 
18-shot BB pistol with 
"shooting triangles” 
for target practice. 


| 97 


On sale April 25-May 15, 1993. 
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The quality you need, 
the low price you want. 


teal, or red. 


Coleman 2-Liter Jug. 


red, or blue. 


994 tow price 


Coleman Vagabond 
3 Ibs. of insulated 


Available in choice 
of colors. 


9 97 muc 


Coleman Propane Stove. 
Features two burners to 
deliver a total of 16,000 
BTU's. Folds up for easy 


Coleman 10-Qt. Cooler. 
Holds 12, 12-ounce cans. 
Lid reverses as serving 
tray. In choice of rose, 


l OT erra fov price 


With slip spout for easy 
pouring. In rose, teal, 


Sleeping Bag. Features 
Hollofil® 808. 33" x 75". 


Sharp 

Choose Model 2515-4, 
4-blade Utility Pocket 
Knife, CFS or 230 
Camper's Pocket Knife, 
orthe Ambassadeur Army 
Knife (not shown). 

Your choice. 


cp P 


brand knives, 25% 
off regülar price. 


Rubbermaid Cold n' 
Dry" 2-in-1 Ice Chest. 
14-quart insulated com- 

nt keeps food and 
drinks cold for hours. 
24-quart dry compart- 
ment for pieds Cookies, 
chips, keys, 


Em 9p 


Rubbermaid 48-Qt. Ice 
Chest. Featuring adjust- 
able tension latch, heavy- 
duty folding handles and 
vented food tray. 


SALE PRICE. j 97 


Rubbermaid Tote 6 
Six-Quart Cooler. With 
refreeze bottle that 
attaches to lid. Holds 


NoD Q77 


bee 


On sale April 25-May 15, 
1993 at all continental 
U.S.A. Kmart stores. 


im 


The quality you need, 
the low price you want. 
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The next industrial revolution 
will come when tiny machines 


start building everything a 


me 
E 


BY ROBERT LANGRETH 


ore than 200 
scientists, engi- 
neers, and en- 
trepreneurs 
pack the small 
Holiday Inn 
banquet hall in 
Palo Alto, Calif. 


Virtually every seat is filled; even the 
three doorways are crowded with 
standees straining to peer into the 
room. They've come from across the 
country this November morning to 
hear a soft-spoken guru named Eric 
Drexler explain how the budding sci- 
ence of nanotechnology will change 
everyone's lives. 

Drexler doesn't disappoint them. 
“We will take what we're very familiar 
with on the macroscopic scale and do 
that on a vastly smaller scale using the 
basic building blocks of matter" He 
continues: “Nanotechnology [promises] 
a replacement for industry as we know 
it; a sustainable basis for global 
wealth; and an opportunity to roll back 
environmental crises." It will allow us 
to make almost everything “cheaper, 
stronger, lighter, more efficient, more 
reliable, and more available." 

Drexler, an independent researcher 
and visiting lecturer at Stanford 
University, has been preaching for sev- 
en years to anyone willing to listen that 
nanotechnology—the building of ma- 
chines molecule by molecule—will soon 
lead to the greatest upheaval since the „ 
industrial revolution. Drexler coined £ 
the term nanotechnology because the = 
components of these machines will be á 
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Top right: Two images 
of a single-atom switch 
built by IBM; top row 
are computer represen- 
tations of the switch in 
action; bottom row, 
what it actually looks 
like. Below: Computer 
image of hypothetical 
3,557 atom “plane- 
tary gear” made of 
carbon, hydrogen, and 
oxygen atoms. 


4 measured s 

$in nanome- - 
= ters, or billionths of a — 

3 meter. This conference x7 


= at the Holiday Inn, in 

“ fact, is Drexler's third 
—the previous two 
were devoted to more 
technical research re- 
sults; all were organized 
by the Foresight Institute, 
a Palo Alto think tank 
Drexler formed to promote 
nanotechnology. 

Drexler's views differ funda- 
mentally from most other ideas for 
making super-small machines: Instead 
of taking something large, like a sili- 
con wafer, and finding clever ways to 
carve it into smaller and smaller inte- 
grated circuits, Drexler wants to start 
with molecules and atoms and build 
up, in Tinkertoy fashion. This ability 
will let us do far more than fabricate 
atom-scale computers [See “Why 
Scientists are Thinking Small," April]. 
By sometime next century, he claims, 
we will be able to build molecule-size 
factories called assemblers, capable of 
churning out thousands of specialized 
nanomachines li 
Scores of these machines, working in 
unison, wil in turn construct every- 
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thing from earthquake-proof bridges 
and scrapers to microscopic robots 
for mining ore and cleaning up toxic 
waste. Drexler calls this ability *molec- 
ular manufacturing." 
Because of the ultimate pre- 
cision inherent in building 
molecule by molecule, even 
ordinary materials will be 
radically improved by nan- 
otechnology, Drexler argues. 

Walls, for instance, will “be 

made to repair themselves, 
instead of passively deteriorat- 
ing," he writes in the second of 
his three books, Unbounding 
the Future. Fine textiles could 
have sensors and computers 
built into them to make the 
material breathe better in 
warm weather or to block 
ultraviolet rays when nec- 
essary. Soldiers and po- 
lice officers could even 

wear body armor only a 

millimeter thick, woven 
under their skin. 
Furthermore, Drexler 
says, molecular manufactur- 

ing will be a boon to the environ- 
ment, because building molecule by 
molecule won't produce any waste. 

Many researchers—even some 
working in fields related to nanotech- 
nology—say Drexler's predictions are 
too speculative to be scientifically 
meaningful. Typical is AT&T chemist 
Louis Brus: “It’s science fiction now. 
Fifty years from now, who knows?” For 
his part, Drexler calmly dismisses crit- 
icisms as “abstract and fluffy . . . Pm 
resting every step of my work on 
known science." 

Nevertheless, in the last few years 
scientists have taken the first strides 
toward making nanotechnology a real- 
ity. Probably most significant is the 
newfound ability to arrange individual 


EIGLER, IBM 


atoms with the scanning tunneling mi- 
croscope. Researchers at IBM, for ex- 
ample, have used such microscopes to 
create a single atom “switch,” in which 
an atom rapidly shuttles back and 
forth between two positions. 

Hundreds of other researchers are 
slowly learning how to make nanome- 
ter-size devices chemically. Fraser 
Stoddart at the University of Birming- 
ham in England, for instance, recently 
crafted a complex molecular train set 
in which a hoop of atoms whizzes 
around a circular track 300 times a 
second. Another chemist—George 
Whitesides from Harvard University 
—has even devised a method for gen- 
erating perfectly uniform cell-size 
droplets of water. Although none of 
these inventions does anything useful 
yet, the researchers admit, they prove 
unequivocally that human beings can 
build machines from molecules. 


road to nanotechnology may be 

learning how to design the huge 
molecules that would be needed for 
molecule-size sensors, actuators, or mo- 
tors. While chemists are good at mak- 
ing molecules containing a few dozen 
atoms, they generally don’t know how 
to build molecules containing thou- 
sands of atoms, such as proteins. 
Explains Drexler in Unbounding the 
Future: “A mechanical engineer, look- 
ing at nanotechnology, might ask, ‘How 
can machines be made so small?” A 
chemist, though, would ask, ‘How can 
molecules be made so large?’. . . 
Nanotechnology is . . . about [chemists] 
extending precise control of molecular 
structure to larger and larger scales." 

To do this, many researchers are 
looking to proteins. Why proteins? 
Just imagine the incredible range of 
functions proteins perform in the body, 
notes Martin Edelstein, a researcher 
at Berlex Biosciences in Foster City, 
Calif.: They fight disease, carry oxygen 
from the lungs to the rest of the body, 
contract muscles, and digest food. 
Moreover, cells already contain tiny 
nanotech factories for making pro- 
teins—called ribosomes—as well as 
the biological equivalent of protein 
shipping-and-receiving centers, mass 
transit, and inventory control, 
Edelstein says. If we could tailor these 
marvelous nanomachines to our needs, 
they could be ideal for a score of appli- 
cations, especially microscopic devices 
for repairing damaged organs or envi- 
ronmental cleanup. 

Recently, biologists at the Research 
Institute of the Scripps Clinic in La 
Jolla, Calif, altered an antibody pro- 
tein so it will pick up and hold on to an 
individual zinc atom, something no an- 
tibody does naturally. This could poten- 


I the biggest hurdle on the 


tially help them fight disease. “If you 
are careful, you can make entirely new 
functions for antibodies,” comments 
Michael Pique, a Scripps researcher. 
The same scientists are currently try- 
ing to work out methods for doing this 
with other molecules. Along similar 
lines, biochemist Stephen Mann at 
England's University of Bath has used 
a protein called ferritin to cage minus- 
cule bits of iron oxide, forming nanome- 
ter-dimension magnets. Eventually, 
nanotechnology enthusiasts speculate, 
such molecules could become part of 
robots roaming the insides of our bod- 
ies and removing unwanted chemicals, 
such as the so-called “free-radical oxi- 
dants” many believe are responsible for 


Other chemists are taking a more 
radical approach: trying to concoct en- 
tirely new proteins from scratch. This 
is easier said than done. Not only do 
proteins contain chains of hundreds of 
amino acids (which are by themselves 
good-size molecules), these long chains 
fold into incredibly complicated shapes 
that researchers are just beginning to 
understand. 


jo untangle this mess, Jane 
Richardson and her colleagues at 
Duke University in Durham, N.C., 
are developing a “protein sculpting” 
computer program. Like car designers 
who mold clay mockups of proposed 
new models to see how they look before 
building them, the scientists plan to 
use this program to visualize the struc- 
ture of a proposed new protein—before 
producing it in the lab. In fact, with the 
help of a preliminary version of this 
program, they’ve already fabricated 
two different proteins. But because 
these homemade proteins don’t fold in- 
to a well-defined solid crystal, they 
can't tell exactly whether they've pro- 
duced what they intended. Still, ^we've 
made a lot of progress," Richardson 
says. "It won't happen in two years, but 
sometime in the reasonably near fu- 
ture we'll be able to design whole pro- 
tein molecules from scratch." 
Eventually, researchers may want 
to add motors to their protein ma- 
chines. For this task, University of 
Utah biologist David Blair, who's been 
studying bacterial flagella, may have 
some advice. Powered by the equiva- 
lent of an eight-cylinder engine, these 
flagella turn in corkscrew fashion 
thousands of times per minute, pro- 
pelling bacteria forward at speeds up 
to 25 bacterial body lengths per sec- 
ond. (In comparison, the fastest hu- 
mans can swim 1.2 body lengths per 
second.) Currently, Blair is trying to 
nail down the specific division of labor 
among five genes that researchers be- 
lieve are responsible for the torque- 
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be powered by a new kind of motor Drexler dubs the “toroidal 
MEE kire ri al monki alan it io totum 
and extend itself in any direction. 
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generating mechanism. Although 
Blair cautions that we probably 
wouldn't want to copy the highly spe- 
cialized bacterial motor exactly, ^I can- 
not help but believe that there are 
lessons to be learned." 

Despite proteins' dazzling abilities, 
they have one big disadvantage: Like 
flesh, they are usually soft and 
mushy—not what you want for me- 
chanical structures like gears or bear- 
ings. That's why some researchers 
think diamond will be the material of 
choice for many future nanodevices. 

“Diamond is every scientist's dream 
material," notes Ralph Merkle, a nan- 
otechnology expert from Xerox's Palo 
Alto Research Center: Diamond is 
extremely hard, tough, and conducts 
heat well—just to name a few desir- 
able properties. After decades of un- 
productive research, scientists at sev- 
eral companies recently developed the 
first practical method of making thin 
films of diamond that doesn't require 
ultrahigh temperatures or pressures. 
One team from Pennsylvania State 
University at State College even main- 
tains it has discovered a general tech- 
nique for creating larger, three-dimen- 
sional chunks of diamond. Although 
these advances do not come close to 
molecular manufacturing, they raise 
the hope that a boundless source of di- 
amond may be around the corner. “In 
the long run," says chemical engineer 
John Angus from Case Western 
Reserve University in Cleveland, *syn- 
thetic diamond is going to be more im- 
portant than high-temperature super- 
conductors and more important than 
[the carbon molecule] buckminster- 
fullerene. It's going to be everywhere." 

Merkle, however, isn't waiting for di- 
amond engineers to perfect their 
trade. He's designing the molecular 
machines of the future today—on his 
computer workstation. The idea is to 
figure out what kinds of structures 
will be physically and chemically prac- 
tical, so researchers can reject ideas 
that won't work and select ones that 
will. “If we plan for nanotechnology,” 
Merkle says, “we'll get there faster.” 

To date, he has modeled a circular 
bearing that's barely five nanometers 
wide and contains 2,808 atoms, as 
well as a 3,557-atom “planetary gear" 
that could convert a slowly turning 
pole to a quickly turning one (see illus- 
tration, page 92). These hypothetical 
devices are so small that several bil- 
lion of each could stand on the head of 
a pin. Along with graduate students 
at the California Institute of 
Technology in Pasadena, Merkle has 
also designed a chemical tool capable 
of removing unwanted atoms of hydro- 
gen from the surfaces of future 
nanomachines so they can be replaced 
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MICROMACHINE MAGIC 


H GUCKEL 


Someday we may be able to make engines 
out of a few atoms. But for now, we'll have 
to settle for micromachines—motors, sen- 
sors, and actuators thousands of times 
larger than those in Eric Drexler's dreams, 
but pretty impressive nonetheless. 

Take Toshiba's new micromotor. Less 
than one cubic millimeter in volume, it's the 
smallest conventional electromagnetic mo- 
tor ever built. (Others have built smaller mo- 
tors, but these rely on more exotic tech- 
nologies.) When attached to a 1.7-volt 
power source, the Toshiba will spin a shaft 
anywhere from 60 to 10;000 rpm, produc- 
ing a not-so-whopping 0.00000005 
Newton-meters of torque—several billion 
times less than a car engine. Toshiba re- 
searchers hope that by attaching small mo- 
tors to pipes, they could someday be used 
for inspecting cracks in small pipes or 
crevices inside manufacturing equipment. 

The first practical application of microma- 
chines, however, will be for sensors; many 
production cars already use a microsensor 
in their intake manifolds to monitor fuel 


Just several hundred milionths of a meter long, this University 
ered by rod-shaped magnets that drive the central gear. It, in turn, rotates the outer gears. 


of Wisconsin micromotor is pow- 


pressure. Another company, Analog De- 
vices of Dedham, Mass., has built a micro- 
machined accelerometer for air bags, and 
is negotiating to sell it to the three largest air 
bag manufacturers. In the future, predicts 
micromachine guru Richard Muller of the 
University of California at Berkeley, mi- 
crosensor/microchip combos will improve 
manufacturing by watching and adjusting 
everything from "chemical composition to 
pressure and temperature . . . taking away 
a lot of the human activity that there is now." 
Basically, micromachines are produced 
with variants of the same technology used 
for making computer chips, but instead of 
etching circuits on semiconductor wafers 
with high-energy radiation beams, one etch- 
es gears or bearings. Because these tech- 
niques will likely never achieve molecule-by- 
molecule precision, “micromachines are 
irrelevant to nanotechnology,” Drexler de- 
clared at his recent conference. Neverthe- 
less, he says micromachines might make 
good interfaces between invisible nanoma- 
chines and macroscopic devices.—R. L. 


with more useful atoms. Such a tool 
would be a forerunner of Drexler's 
general-purpose “assemblers.” 


own the road from Merkle at 

Drexler’s Institute for Molecular 

Manufacturing, a young chemist 
named Markus Krummenacker is try- 
ing to identify materials that can be 
used as the “building blocks” for the 
first generation of practical nanode- 
vices. “I am looking for small organic 
molecules that can stack like bricks in- 
to a solid framework,” but that—un- 
like diamond or proteins—can be easi- 
ly assembled using today’s chemistry, 
he explains. Perhaps only a dozen 
atoms wide, these bricks could be used 
to form the skeleton for all sorts of fu- 
ture nanotechnological devices. 


His task “isn’t easy,” Krummenacker 
sighs: the molecule must be stiff and 
chemically stable, but also must bond 
quickly to other “bricks” when placed 
in contact with them. Furthermore, it 
must have locations on each side to at- 
tach “functional groups” that would 
transform a lifeless skeleton into a 
working machine. Although he hasn't 
yet identified a perfect brick, he has 
found a promising candidate for the 
^mortar"—a chemical reaction dubbed 
*Diels-Alder" by organic chemists. 
Once he's found a brick to go with it, 
Krummenacker hopes to use the mi- 
croscopic metal tip of an atomic force 
microscope—a relative of the scanning 
tunneling microscope—to move the 
building blocks into place. 

[Continued on page 110] 
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he new multivalve, aluminum V8 
engines introduced by Ford and 
General Motors in 1993 are pivotal 
designs, substituting new materials 
and technology for a proven engine 
design that once was the envy of the 
world. These new power plants butt 
heads for the first time in two luxu- 
ry coupes: Cadillac's 4.6-liter Northstar V8 in the 
Eldorado Touring Coupe and Ford's 4.6-liter, 32- 
valve modular V8 in the new Lincoln Mark VIII. 

The mission of both cars is the same: to offer 
high style, exemplary performance, and comfort 
for four passengers. Like other contenders in this 
$40,000 class, they are the pocket cellular phones 
of the auto world—where prestige is more impor- 
tant than function. These cars offer an opportuni- 
ty to examine where the best of American engine 
technology stands today, and how it performs on 
the highway. 

To gain some insight into the state of the Amer- 
ican V8, we dissected their engines and discussed 
design philosophies with Ford and GM power- 
train engineers before putting the two coupes 
through our test regime. 

The classic American V8, with its cast-iron block 
and two overhead valves per cylinder actuated by 
pushrods, has been the large-displacement Ameri- 
can engine of choice since its introduction in the 
late 1940s. It quickly became an automotive mile- 
stone distinguished by its virtues of high torque, 
low operating rpm, and overall reliability—dis- 
tinct from the small-displacement engines used in 
Europe and later, in Japan. 


e world. But to compete in the high-stakes luxury car 


ngine design using world-class technology throughout. 
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TWO ROUTES TO HIGH-TECH SUSPENSIONS 


Along with the new high-tech V8s, the 
Cadillac Eldorado and Mark VIII have 
markedly different approaches to a high- 
tech suspension system. The Cadillac 
features the new Delco Real Time Damp- 
ing System, which combines some high- 
speed computer processing and shock- 
absorber valve actuation to allow 
two-position damping adjustments in mil- 
liseconds. The Mark VIII has the latest 
generation of Ford's air suspension. 

The Delco system gets its primary input 
from four wheel motion sensors, with ad- 
ditional information from body accelerom- 
eters, brake, throttle, and steering inputs. 
The control computer processes all this 
information every millisecond, and acti- 
vates a two-position solenoid on the 
shock valve every 15 milliseconds—quick 
enough to react while the shock absorber 
compresses as the wheel hits a bump. 
This is a dramatic contrast to most previ- 
ous slow-speed automatic shock systems 
that reacted so sluggishly that adjust- 
ments often came in mid-curve. 

The Mark VIII's air springs have a low, 
natural frequency—in effect, a long, soft 
spring—while an on-board air compres- 


sor adjusts them for a constant height re- 
gardless of load. The Mark VIII hunkers 
down at highway speeds for a small im- 
provement in aerodynamics and road- 
holding, but the height adjustment is too 
Slow to react to undulations in the road 
while under way. 

The basic technical approach between 
the two cars is so different that we expect- 
ed dramatic differences in handling. In 
fact, the overall suspension-tuning ap- 
proach was the dominant factor distin- 
guishing the cars—although the Eldorado 
seemed marginally superior to the Lincoln 
at handling extreme, washboard-rough 
roads, while the Lincoln seemed more 
plush on the highway. 

The Cadillac system puts the shocks in 
either a soft setting or, if the car is being 
tossed around, in a firm setting. Its strong 
point is on fast, undulating surfaces, when 
it activates the strut damping system inde- 
pendently on each wheel, maintaining 
control. The rear axle on the Mark VIII al- 
so handled this road condition well; its 
main weak point is a tendency to hang the 
rear end out on fast, sweeping curves. 
—Dan McCosh 


ACCELERATION 


CADILLAC ELDORADO 


LINCOLN MARK VIII 


0-60 MPH IN SECONDS 


LINCOLN MARK VIII REAR SUSPENSION 


V8s were still relatively scarce 
in Europe in the mid-1980s, when 
the Japanese set their sights on 
surpassing not only Detroit but al- 
so the blue-blood European brands. 
The high-output designs that Lexus 
and Infiniti introduced in 1989 
matched or exceeded the best efforts 
to date from Audi, Mercedes-Benz, 
and Porsche, and preceded BMW’s 
first modern V8, introduced this year. 
Meanwhile, Chrysler dropped the V8 
from its automobile lineup along with 
the last of its rear-drive cars, while 
Ford and General Motors soldiered on 
with eight-cylinder engines built the 
traditional way—using cast-iron con- 
struction, pushrod valve trains, and 

two-valve combustion chambers. 

/ GM's first multivalve V8 was 
| the virtually handmade, Lotus- 
bj designed four-cam engine for the 
1990 Corvette—significant for its 
design, but limited by the produc- 
tion capacity of the Mercury Marine 
plant where it was assembled. Ford 
followed that effort with a SOHC V8 
for the 1992 Crown Victoria, built in a 
new high-volume production facility 
that was destined to be the model for 


‘TWO-POSITION SOLENOID VALVE 
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HIGHER TORQUE VS. FLATTER TORQUE 
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The Eldorado Northstar has a higher peak 
torque output, but the Mark VIII has 

a flatter torque curve, for good 
low-speed response. 


Both new high-tech V8s are compact designs. The 
new Mark Vill engine (right) is currently designed 
|) for longitudinal mounting for rear-drive, while the 


Northstar (above) is transversely mounted for 
|) front-wheel drive. 


Ford’s future engine manufacturing. 
Then, for the 1993 model year, both 
Ford and GM proudly pulled the wraps 
from their first world-class 32-valve 
V8s, which leapfrog both the Jap- 
anese and the Europeans in key areas. 
When we examined these two new 
engines we discovered that all DOHC 
V8s are by no means created equal. 
The Lincoln Mark VIII engine is the 
most illustrious member of a “modu- 
lar" family of Ford power plants that 
share key components and manufac- 
turing procedures. The Cadillac Eldo- 
rado's Northstar V8 is the godfather of 
what GM's Powertrain Division calls 
its “premium V" family of engines. 
The two have surprisingly few 
fundamental design features in com- 
mon: aluminum block and cylinder- 
head construction, chain-driven dual 
overhead cams, four valves per cylin- 
der, and a nominal displacement of 
4.6 liters. Like all truly modern en- 
gines, both use port-type fuel injec- 
tion, distributorless ignition, and an 
electronic engine-management sys- 
tem. But in practically every other re- 
spect, they go their separate ways. 
The Cadillac block, for example, is 


an open- 
deck design 
with iron 
cylinder lin- 
ers locked in 
place during die- 
casting. The Cadillac 
setup neces 
free-standing cylinder 
bores, which are slightly less sta- 
ble under load—a trade-off rejected 
by Ford engineers who chose a more 
conventional gravity-cast aluminum 
block with cast-iron liners inserted 
later in the manufacturing process. 
To seal the cylinder head properly 
without bore distortion, both engines 
use long retaining bolts that screw 
into material at the bottom of the 
block instead of into the deck surface. 
The shift to an aluminum block 
with cast-iron liners is a major depar- 
ture from the inexpensive and 
durable— but heavy—sand-cast iron 
block long favored in the United 
States. The advantage is light weight 
combined with easier machining, com- 
pared with the linerless aluminum 
block favored by German manufactur- 
ers. Doing without liners works, but 


presents 
problems in 
machining and 
puts a premium on 
perfect castings, 
both negatives in 
high-volume engine production. 

A robust lower block design is es- 
sential to properly support the crank- 
shaft in high-horsepower, high-rpm en- 
gines. The Ford design has a deep skirt 
extending below the cast-iron crank- 
shaft's centerline. Each iron main-bear- 
ing cap is retained with six bolts— 
four vertical and two threaded horizon- 
tally through the block's sidewall. 

In the GM engine, the main cylin- 
der block extends only to the 
crankshaft centerline. A separate low- 
er block (or girdle) combines five 
main-bearing caps with two skirt ex- 
tensions in one rigid aluminum cast- 
ing—a technique popularized on rac- 
ing engines. Four vertical retaining 
bolts are used at each main bearing 
location. Long oil galleries are inge- 
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niously sandwiched between the up- 
er and lower block castings to save 
machining steps. The Northstar us- 
es a cast-aluminum oil pan for addi- 
tional rigidity and noise contain- 
ment while the Ford V8's oil pan is a 


place in engines with fewer cylin- 
ders, but other than Ford, only In- 
finiti uses it on a V8, where real es- 
tate on the cylinder heads is 
crowded. A Ford engineer claims 
that this approach practically elimi- 


laminated design 
with a sheet of 
plastic sandwiched 
between two lay- 
ers of steel. 

One of the more 
interesting ad- 
vances in the Mark 
VIII's V8 is a sin- 
tered-metal con- 
necting rod with a 
big end parting line 
that is purposely 
cracked during 
manufacturing to 
create a rough and 
irregular, but more 
consistently pre- 
cise, interface be- 
tween the rod and 
its cap. This process 
saves weight, ma- 
chining, and cost. 

Ford developed 
its own technique 
for craeking the 
rod, but the system 
was originally de- 
veloped for two- 
stroke outboard 
engines so that a 
seam in the bear- 
ing surface would 


STYLE VS. 
SUBSTANCE 


The Eldorado Touring Coupe 
and Lincoln Mark VIII differ 
more in style than in sub- 
stance: the Cadillac offers a 
more traditional interpretation 
of luxury while the Mark VIII is 
distinctly more contemporary. 

Aside from lack of rear vision 
through the claustrophobic 
rear quarterwindows, the plush 
Cadillac interior is the epitome 
of luxury, with more space for 
the front passengers. The 
power of the new Northstar V8 
makes the Eldorado downright 
road-hungry. 

For driving pleasure, the 
Ford is slightly more aggres- 
Sive and poised, but the Eldo- 
rado gains a mild edge in sta- 
bility, traction, and ultimate 
high-speed controllability. The 
crisp Mark VIII steering is a bit 
more to my taste. 

With limited passenger space 
inherent in a luxury coupe, the 
feel behind the wheel becomes 
the deciding factor, and for this 
reason the Mark VIII would be 
my first choice for a trip to the 


nates sliding fric- 
tion in the valve 
train and improves 
overall engine effi- 
ciency by a signifi- 
cant 3 percent. 
Another design 
feature exclusive to 
Ford is composite 
camshaft construc- 
tion. Instead of 
casting the shaft 
and lobes in one 
piece, the parts are 
made separately 
and assembled. 
The lobes are sin- 
tered powder-met- 
al while the shaft 
is a simple steel 
tube. All of the 
components are 
loaded in a fixture 
for precise align- 
ment; then a man- 
drel is forced 
through the inside 
of the tube, ex- 
panding its wall 
slightly to lock the 
tube's outer surface 
securely against 
each cam lobe's 


not interfere with 
the two-stroke's 
roller bearings. 
(The new BMW V8 
uses a connecting rod similar to 
Ford's.) The Cadillac Northstar 
uses a conventional forged-steel 
connecting rod, but a GM engineer 
says that a cracked sintered-metal 
design is being tested. 

The Ford and GM engine designs 
differ markedly in the valve-train 
area. The Northstar uses a straight- 
forward two-stage, three-roller-chain 
cam drive versus Ford's more elabo- 
rate four-chain arrangement: one so- 
called silent chain from the 
crankshaft to each exhaust cam, and 
one roller chain between the two 
cams atop each bank. Ford claims its 
arrangement is quieter, more com- 
pact, and permits sharing compo- 
nents with the SOHC V8 engine. 

Valve actuation in the Northstar is 
direct, with a tiny hydraulic lash ad- 
juster contained within a bucket- 
type tappet. The Ford V8 uses a 
roller-type finger follower between 
each cam lobe and mating valve stem 
with static hydraulic lash adjusters. 

The finger followers are common- 
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Coast. —Dan McCosh 


toothed inner sur- 
face. The composite 
camshaft’s journals 
are made by local- 
ly heat-treating and grinding the 
tube. This manufacturing technique 
may make multiple-piece camshafts 
even more popular. (Toyota uses a 
variation of this process, on its 
modular camshaft, which has the 
lobes brazed to the shaft.) 

Both engines use elaborate induc- 
tion systems to make the best use of 
the efficient four-valve combustion 
chambers downstream. The Cadil- 
lac's Northstar design is called a flu- 
id induction system because practi- 
cally everything to do with air and 
fuel delivery is packed within a 
closed magnesium box: eight injec- 
tors, a nylon fuel rail, pressure and 
temperature sensors, and eight ther- 
moplastic ram tubes. Air is admitted 
to the box through a large throttle 
plate, and the fuel induction system 
is held to the cylinder heads with 
only four bolts. Thermal and noise 
isolation is provided by two molded 
phenolic spacer plates, which also 
distribute recycled exhaust gas. 
[Continued on page 109] 
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vidual legs can compress unevenly, in- 
troducing static friction—stiction, in 
the dirt-rider's lexicon—that impairs 
responsiveness. This is one reason why 
designers of Cannondale's Super V 
chose an oversize (colossal, actually) 
steering tube with a single, integral 
air-oil shock cocooned inside the head 
tube. Cannondale claims that not only 
is this system immune to the ill effects 
of uneven side-loading (hitting a bump 
with the side of the tire, causing the 
bike to twist), it's also lighter than 
some unsuspended front ends. Damp- 
ing is adjustable to changing terrain 
conditions with a dial located on top of 
the steering tube. 

With the use of front suspensions be- 
coming more mainstream, the design of 
rear suspensions is becoming more rad- 
ical, spawning a lot of creativity—and 
an equal amount of debate. *Rear sus- 
pensions are just emerging. It's a real 
blend of science and art," says Water- 
ford's Marc Muller. 

There seem to be as many desigris as 
there are manufacturers, some evolu- 
tionary, some revolutionary. Basically, 
all use a swing arm device of some 
type—a frame section that holds the 
wheel at its rearmost end and pivots 
from the bicycle frame tubes—to allow 
the rear wheel some up and down 
movement. Supporting the rider's 
weight is a spring device, with choices 
ranging from conventional steel coils to 
pressurized air or even a rubberlike 
elastomer biscuit. Control over the mo- 
tions is provided, in most cases, by an 
oil-damped shock. 

This swing-arm business may 
sound simple but, like a magic trick, 
nothing is as easy as it appears. 
Adding a swing arm introduces a se- 
ries of problems, one of which is flex. 
“On a rigid bike there are no pivot 
points—everything is bonded togeth- 
er," explains Mario Galasso, a design 
engineer at Cannondale. A stiff bike 
transmits more energy into the rear 
wheel, whereas a bike with too much 
flex will suck up pedaling energy. 


Pivots and pedaling 

Another concern for designers, also 
related to thé efficient transfer of pow- 
er from the rider's leg to the rear 
wheel, is where to attach the pivoting 
end of the swing arm to the bike 
frame. Designers debate over whether 
the swing arm should be pivoted at a 
low point on the main frame—say, 
down by the chain stay—or some- 
where higher, perhaps midway up the 
seat tube. The positioning of the pivot 
determines how the suspension will 
react in relation to pedaling. In a poor- 
ly designed rear suspension system, 


vigorous out-of-the-seat pedaling up a 
steep hill could well result in the clas- 
sic *pogo stick" effect—technically 
known as biopacing. In a well-de- 
signed *pedal neutral" system, which 
minimizes the chain's tangent force 
with a low-suspension pivot, a rider's 
pedaling will not interfere with the 
performance of the suspension (see 
Pivotal Decisions: High Point or Low?). 

To counteract suspension sag—a 
partly compressed spring condition 
caused by the rider's weight even when 
the bike is stopped—a good suspension 
system provides the rider with adjust- 
ments for preload. Preload basically 
puts the suspension into equilibrium 
with rider weight, offering just the 
right amount of support so that full 
wheel travel will be available when rid- 
ing over bumps. If there's not enough 
preload in the system, the suspension 
will be too “squishy,” bobbing up and 
down with the rider's pedaling motion 
and wastefully dissipating energy. Too 
much preload, though, causes the sus- 
pension to be too stiff, and thus not re- 
sponsive to small bumps. 


Making adjustments 


Since all riders are not built alike, 
the Waterford, Specialized, and Can- 
nondale bikes offer preload adjustabili- 
ty—be it by the twist of a dial, turn ofa 
wrench, or change of air pressure via 
an included hand pump. Going one 
step further, the Specialized FSR and 
Waterford bikes are for the finicky en- 
thusiast who not only wants to adjust 
preload, but overall comfort and damp- 
ing performance too: The rear suspen- 
sion units use separate coil springs 
over the hydraulic dampers, so spring 
rates and oil viscosity can be individu- 
ally tuned for rider preference and 
trail conditions. 

While the pivoting, compressing, and 
extending motions of the rear suspen- 
sion are easy enough to fathom on most 
of the leading-edge bikes, the Water- 
ford requires a bit more poking around 
to figure out. The spring/ shock assem- 
bly, mounted low and at the front of the 
down-tube, operates through a rocker- 
arm linkage. Designer Erik Buell 
wasn't simply angling for some Rube 
Goldberg award, but rather to isolate 
the shock from side-impact hits—such 
as when a rock hits the side of the rear 
tire and causes the bike to twist. 

In a direct impact, the shock com- 
presses easily; but the side-loading of 
this twisting action can cause stiction, 
making it difficult for the shock piston 
to move straight up and down. To 
counteract it, the Waterford bike em- 
ploys a triangular, triple-pivoted rear 
linkage that connects to the shock, in- 


stead of the shock being directly bolted 
to the bike. "Side impacts aren't fed to 
the shock absorber through the link- 
age, because the side loads are taken 
by the pivot bearings in the rocker 
arm," explains Buell. In addition, the 
Waterford bike uses a progressively 
valved damper containing three sets of 
valves staged to open at different 
times, depending on the impact of the 
bump. “Hit a little bump and the first 
one pops open, hit a large bump and all 
the valves open for added damping," 
explains Buell. 


Checks and balances 


Designers of the Trek 9500 (a model 
so new that we weren't able to get one 
for a test ride) saw inherent drawbacks 
with traditional coil-spring suspension 
units, including weight penalties, un- 
due maintenance, and unnecessary 
complexity. They chose an elastomer 
spring instead. A carbon-fiber, can- 
tilever swing arm connects to an elas- 
tomer cylinder that is bolted just above 
the bottom bracket lug. The unique 
ABZorb II elastomer spring is made 
out of a special compound that's said to 
be 20 times more durable than poly- 
urethane. Housed in the center is an 
oil-damped shock absorber. One design 
point the Waterford and Trek bikes do 
share: Both keep the shock low and in 
the center of the bike. This keeps the 
machine's center of gravity low to aid in 
steering and handling. 

The Waterford bike has been criti- 
cized for being one of the heaviest sus- 
pended bikes: almost 31 pounds, versus 
about 25 pounds for the others. But 
mention the word “heavy” to Buell and 
Muller, and they'll rattle off a long list 
of cyclers who rode prototype designs in 
races—and placed. Take Glen Adams, 
for example, who rode the Waterford 
bike to a third-place finish in last year's 
World Mountain Bike Championship 
in Ciocco, Italy. Each bike's designer, 
however, claims similar victories. 

There's no doubt that designing a ful- 
ly suspended bike is a challenge, a deli- 
cate balancing act between adding 
pieces that enhance rider control and 
keep weight to a minimum. Setting out 
to see if all the fuss was worth it, I rode 
through dirt and gravel, over rubble 
and stone, and wound up traveling far- 
ther, faster, and well, enjoying it a 
whole lot more. And these first-genera- 
tion bikes are only a hint of what is to 
come. Each designer believes that sus- 
pensions will be available on main- 
stream bikes as manufacturing costs 
come down. Eventually, for riders ev- 
erywhere, such innovation will mean 
fewer over-the-handlebar spills and 
more driving-in-the-dirt fun. gS 


Scientific tests prove 


NordicTrack is # 1 


University research proves NordicTrack delivers 
a better aerobic workout than: 
1. Exercise bikes 
/ 2. Stairsteppers 
3. Shuffle ski machines 


The evidence is in. There's no better way to strengthen 
your cardiovascular system or lose weight than with a 
NordicTrack, Univ ed research shows that the 
NordicTrack provides a better aerobic workout and 
burns more fat than exercise bikes, stairsteppers and 
shuffle ski machines. 


Ordinary equipment just doesn't compare to a 
total-body NordicTrack* workout. 

While other machines only exercise your lower body, a 
NordicTrack exercises all the major muscles 
throughout your body. Whatever your fitness goal 
ing more muscles with a NordicTrack exer 
st and most effective way to achieve them. If you 
want to lose weight, you can burn more calories on 
a NordicTrack. Plus, you'll raise your metabolism more 
quickly so you can keep the weight off. You'll raise your 
heart rate more quickly and easily, tone and condition 
your entire body, increase your energy and get the kind 
of weight-bearing exei you need to strengthen your 
bones to guard against osteoporosis and bone 
degeneration. 


Don't settle for less tban "Tbe World's 
Best Aerobic Exerciser'." 

Experts agree that cross-country skiing is the world's 
best aerobic exercise. The NordicTrack features a 
patented flywheel and one-way clutch mechanism to 
provide a smooth, non-jarring motion that simulates 
cross-country skiing more closely than any other 
machine. 


So why settle for anything but the best? 
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chose NordicTrack 
Achiever’ and Seq 
models as “Best Bu 
the cross-country ski c 
based on their superior valu 
performance for their price. 


Ext. 

1 call 1-800-328-5888 25551 

I or write: NordicTrack, Dept. 280E3, 104 Peavey Road, Chaska, MN 55318 I 

I Q Please send me a FREE brochure [| 

I Also a FREE VHS videotape I 
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ordicjrack | + i 
A CML Company I City State Zip I 
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The Quality Alternative 


Celebrate July 4th & All Event 
RBIDE ÓN To High Cost Boats 


CARBIDE CANNON 


BIG BANG! $109.25 


Mammoth Cannons shoot 
with terrific BANG! Have 
a bang-up time at special 
events, Uses 


carbide ammo. Hundreds 
of shots for few cents. All metal construction with large, 
rugged cast-iron wheels. Machined brass mechanism for easy 
loading and firing. Authentic turn-of-century design. Hand- 
some decor when not in use. Made in USA to last a lifetime. 
Available in 3 sizes: 9" cannon, $49.95 l; 17” cannon, 
postpaid; 25 cannon (shown here) with rapid firing 
and automatic loading, $109.95 postpaid. The larger the can- 
non the louder the bang! Carbide ammo, about 100 shots, $5.00; 
3 packs for $12.00. Send check, money order or call. Visa, 
MasterCard accepted by mail or phone (215) 866-0777. Give 
card number & expiration. Moncy-back guarantee. 
The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 


a SEND FOR FREE CATALOG! c 


Why spend 


$1,000 or more 

for a boat? Our Sea Eagle GT-15 inflatable 
boat doesn't need a trailer, goes safely over 
20 mph and costs far less to buy or use. 


Call or write for FREE BROCHURE: 


Monday-Friday 


1-800-852-0925 sAM-5PM ES 
SEAR EAGLE > 

200 Wilson Street, Dept. PS-5/93 
Port Jefferson Station, NY 11776 
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Shipping & 


Handling 


Bit; Pay! 


Take 4 Months to pay on orders totaling $59.99 or more! 


Save BIG on Power & Hand Tools! 
Palm-Size Orbital Finishing Sander 


Make rough surfaces butter 


Orig. Made To 
sell For: $79. 


smooth AND easily remove rust 
0 | from metal! Refurbished-like-new 
(with a 1-year Itd. warranty) this Ryobi 


is now liquidation priced! Features: 
* All ball bearing construction 
* Simple, one-hand operation 
* Flush sanding capability 
$ * Dust-protected lock-on 
switch; double insulated 


6342-107 
i Sean ca. 


* 12,000 orbits per minute 
* 3" x 4-1/8" pad uses 1/6th 
sheet abrasive; U.L. listed 


Tackle hundreds of jobs 
with this complete Set! 
* Ratchet handle; extension bar 
* 31 1/4"-dr. and four 3/8"-dr. 
SAE/metric socket sets 

* 18 ignition wrenches 

6-02. claw hammer 

pliers; 8" adjustable wrench 


snap-on handle screwdrivers 

4 hex key wrenches 

68-pc. nut/bolt set with case 
16' measuring tape and more 


Orig. Made To 
Sell For: $3 


Drill & Driver. 4 


Perform multiple 
drilling/driving tasks miles 


TorqueForce 220 


from outlets! This refurbished-like-new variable 
speed/reversing model delivers up to 120 inch- 
Ibs. of work-stomping power! Features: 


item 66349-1075 * 6 torque settings 
SH: Se ea. 
inch-Ibs.of power 
* Includes 3/8" 
keyless chuck & 
double-ended bit 


AUTHORIZED LIQUIDATOR 
720 ANDERSON AVENUE 
ST. CLOUD, MN 56395 


from 12 to a full 220 


* Electric brake 
preserves power 
* 12V battery pack; 
1 hr. charger incl. 
* 0-400/0-1,300 rpm 
* 1-year Itd. warranty 
Call Toll Free to Order and ask 
for our FREE Catalog! 


= 
1-800-328-0609 


Segment #4550372 OTET deliveries; 8.25% for TN 


Be The Boss 
of a Locksmith Business 


Get Started now. FREE 
Lifetime Security Kit tells 
how to make an extremely 
good income. Send coupon 
to: 
Foley-Belsaw Company 
Dept.12300, 6301 Equitable Rd. 
Kansas City, MO 64120-1395 
Name 
Address 
City State __ Zip 
Since 1926 
Lom 
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Control Water Weeds 
Amazing Underwater Harvesting Tool 
the WATER-WEEDER Harvester 

Cut aquatic vegetation from a boat, from 

a dock or simply by wading in from shore. 

"Works just like a hed« 

trimmer underwater. 
Call ite today for FREE 
information package. 


TOLL FREE 
1-800-552-1217 


Waterside Products Corp. 
P.O. Box 8768, 

Lake Mahopac. 

New York 10541 
Satisfaction 
Guaranteed 

or money 

back! 


Treating disease 


be packed in and survive in the disc. 

“We're not really sure how long the 
cells will live in this device,” he ex- 
plains. But successful animal experi- 
ments indicate that the cells can still 
function after one year. And if the cells 
do die off, ports on each side of the de- 
vice would enable doctors to add new 
islet cells via a needle. 

Clinical trials for other encapsulated 
cell systems may not be far behind. 
BioHybrid Technologies is developing 
islets packaged in stubby straws that 
would float freely in the abdqmen. 
Doctors might give a diabetic patient 
“a handful or more” of them, says 
Lanza, depending upon the severity of 
the disease. 

To date, BioHybrid’s laboratory tests 
indicate that straw-shaped capsules 
function well—with one complication: 
Once implanted, the capsules have a 
tendency to snap, creating a situation 
that, at the least, would elicit a reac- 
tion from the immune system. More- 
over, those shards could injure other or- 
gans. To eliminate that hazard, Lanza 
says the company is working to make 
the straws even shorter and thicker. 


Different shapes and sizes 


Another tack, developed by Cyto- 
Therapeutics, uses packages the size 
and thickness of a credit card. Im- 
planted in the abdomen or tucked un- 
der the skin, these rectangles would 
work as well as the-straws, if the cells 
remain within a certain critical dis- 
tance of the fiber surface for proper 
rates of diffusion. Explains Rudnick, 
“As we get more expert with these, we 
can change the thickness by adjusting 
the space between the cells or the type 
of matrix that holds the cells in place. 

“The shape we choose for the capsule 
depends on where we are trying to 
place them in the body, as well as how 
many cells are needed at that site,” he 
continues. “In the brain, for example, 
we're trying to affect only a very small 
area, so we can use a fiber that is 
about the thickness of lead in a very 
fine lead pencil.” 

Much of CytoTherapeutics’ work in 
the brain has addressed Parkinson’s 
disease. The cause: a shortage of 
dopamine, which delivers signals 
within the brain from one area to an- 
other. As dopamine levels fall off, the 
patient’s ability to move as intended 
declines too. 

CytoTherapeutics encapsulates 
dopamine-releasing cells and implants 
them in the area of the brain that 
needs them. Because the capsule is so 
site-specific, says Rudnick, it prevents 
other areas of the brain from being 
overly flooded with the substance—a 


Side effect of pharmaceuticals that, in 
worst scenarios, can be as debilitating 
as the disease itself. 

CytoTherapeutics is also experi- 
menting with cells that could help alle- 
viate chronic pain. Adrenal chromaffin 
cells, obtained from cows, are purified 
and encapsulated in a fiber less than 
one millimeter in diameter. 

“We insert a capsule at the base of 
the spinal column,” says Rudnick. “It’s 
a very brief procedure.” Once inserted, 
the capsule’s tether is attached to the 
skin, Sitting in the fluid that bathes 
the spinal column, these cells secrete 
substances (enkephalins and cate- 
cholamines) that appear to dampen 
messages of pain that travel up and 
down the spinal cord. 

Advocates praise this pain-alleviat- 
ing procedure for its simplicity. “What 
I like about this technology is that it is 
unobtrusive,” says Sanberg of the 
University of South Florida. “There’s 
no neurosurgery involved.” 


Preventive medicine 


Further into the future, the re- 
searchers predict encapsulated cells 
will be used to treat epilepsy and liver 
disease, address fertility problems, 
moderate Alzheimer’s disease, and rec- 
tify endocrine imbalances. They may 
work hand-in-hand with gene therapy, 
where cells are altered genetically to 
produce a needed chemical; this combi- 
nation, says Sanberg, would be the ul- 
timate delivery package. 

In the case of Huntington’s disease, 
encapsulated cells could be enlisted for 
preventive medicine—but not neces- 
sarily as a treatment for advanced cas- 
es. Sanberg, who has worked exten- 
sively with this disorder, explains: 
“Huntington’s disease is different from 
other disorders in that an area of the 
brain dies off, and thus loses a wide 
range of cells and chemicals, not just 
one. So you could try the encapsulation 
approach if, say, you want to see if a 
growth factor would inhibit the brain 
from killing itself. But if you want to 
try to regrow that area of the brain, 
then another technique, fetal tissue 
transplantation, is the way to go. 

“Fetal tissue transplants are unique 
in that we're trying to do more than 
just release chemicals; we're trying to 
recreate this area, including the whole 
circuitry within that part of the brain," 
he says. Ultimately, he predicts, such 
direct tissue transplantation may 
leave some encapsulation techniques 
behind. “It’s possible that someday re- 
searchers will be able to alter cells and 
make them invisible to the immune 
system," he says. "Then you wouldn't 
need the capsule at all." 


Are you interested in 
model rockets? 


Until a few years ago, model rockets were kid 
stuff. A 24 inch rocket was considered BIG, 
and a ‘D’ motor was the ultimate in power! 


Things have changed... 


Please allow us to introduce you to 
Advanced High Power Rocketry! 


€ Rockets 30 inches to over 20 feet tall 


Advanced rocket kits & 
scores of components 
Composite components 
Altimeters & oni 


@ 2.25 in. to 11.5 in. diameter 

@ Use reloadable composite motors from 
*F' through 'M' power 

e Svor 50,000 ee 

@ Advanced parachute recovery 

People in every state have been enjoying 


this hobby for years. Isn't it time 
you got in on the action! 
For our complete catalog and extensive 
| Information package please send $6.00 t 

PUBLIC MISSILES LTD. 

Dept. PS 
38300 Long 
Mt. Clemens, MI 48045 
or call 
(313) 468-3521 
(please have your Visa or Mastercard di 


Office hours 9:00am to 8:00pm EST. 
Mon-Sat 


rr 

tdeo lapes HPA i magazine, ete Answer 
Eommon E SU RES 
iation membership application. Etc. 


YARD DEBRIS 


Send for your FREE CATALOG 
featuring the revolutionary 
TROY-BILT* Chipper/Vac! 

The TROY-BILT* Chipper/Vac eliminates 
raking, piling and bagging forever! This 
breakthrough yard clean-up machine 
vacuums, chips, shreds, reduces & bags 
yard debris...automatically! 


vacuum draws debris into the Shreading 
chamber...as you walk! 

* Auto-Feeding Chipper - Simply drop 
limbs and branches into the chute; the 
machine does the rest! 

* Reduces 10-to-1 - Yard debris is 

vacuumed and reduced to one-tenth its 

original volume, then bagged for easy 
one-step collection! 


FREE CATALOG! CALL TOLL-FREE: 


1-800-438-6767 3526 


3926 
"EMLT' Dept. A3926 Name 


102nd Street and 9th Avenue 
Troy, New York 12180 


O YES! Please send me your FREE 
Chipper/Vac Catalog including details on all 
Models, Special Sale Prices...PLUS your 
TROY-BILT* Easy Payment Plan. 


A Collects yard as you walk! 
Chips branches up to 3/7" thick! Y 


Address. 


City. 


State/Zip. 
Also Available in Canada 


(01995 Garden Way Inc. 
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Throw the spare 


Continued from page 90) 


has a second life once it's been deflat- 
ed. When a conventional tire goes flat, 
it's done; you don't drive on it. This tire 
has another life, and the clock doesn't 
start to tick until it becomes complete- 
ly deflated. In order to achieve that 
goal, we had to do a lot of things to the 
tire design that affect its inflated-tire 
performance. 

"There are slight differences in ride 
performance with this tire, tunable by 
the manufacturer: suspension, shock 
valving, and spring changes. Impacts 
are slightly sharper, but the EMT tire 
dampens quicker than a conventional 
tire," Robinson says. 

"When you add this much mass to a 
tire, you are inherently affecting all of 
those things, so that was quite a tech- 
nical challenge,” he continues. “And we 
still had to have the same high-speed 
capability for a Corvette ZR-1, up to 
about 200 miles per hour. That's one 
reason for the aramid overlay in the 
tire. It enables us to use a lightweight, 
very strong, thin layer of material in 
place of the nylon that we use in con- 
ventional Eagles. It's a spiral overlay 
type of lay-up that has very good per- 
formance characteristics and good ride. 
We had to do some computer engineer- 
ing to revise our mold shapes to get the 
smooth ride performance." 


Tire plus wheel 


The tire construction is only part of 
the equation. Making it all work on a 
standard wheel is what separates the 
Goodyear from the Bridgestone run- 
flat design. Early in the program, 
Goodyear used an asymmetric hump 
wheel to keep the beads on the bead 
seats when the tire deflates. Later in 
the project, it was decided that, be- 
cause the tires and wheels would be 
mounted at the Corvette factory on vol- 
ume-production machinery and not on 
aftermarket tire-changing machinery, 
the tire would be engineered for the 
standard Corvette wheel—a high-quali- 
ty, ultrastrong aluminum alloy design. 

Robinson says that individual sus- 
pension and vehicle characteristics play 
a big part. “If you deflate the tire on one 
corner, sitting at zero toe-in and zero 
camber, things change. Camber now 
goes positive, about two degrees in a 
Corvette with quite a bit of toe-in, load- 
ing the outside shoulder quite heavily." 

Depending on the vehicle chassis, a 
deflated tire jacks weight to another 
part of the car. Load decreases on the 
flat tire, and the opposite corner's load 
will also decrease, shifting weight to 
the two remaining tires and changing 
all the chassis dynamics. And engine 
torque has an effect on the run-flat tire; 
with the Corvette, problems occur in 
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the back because it's a rear-drive car 
with a right-rear differential. 

In the EMT, specially compounded 
rubber deflation supports located in 
each sidewall hold up the vehicle load 
when the tire is deflated. When the tire 
loses air, the deflation supports under- 
go extreme compressive forces that 
generate severe heat and stresses with- 
in each support. The rubber required a 
special formulation to withstand the 
heat and stress and still provide perfor- 
mance expected from a Z-rated tire— 
namely road grip, crisp handling, and 
high-speed capability. 

The wedge hump 


The Bridgestone Expedia S-01 A/M 
Run-Flat is similar to the Goodyear 
EMT. It uses a specific set of belts and 
rubber compounds plus a low-pressure 
support insert that together allow the 
deflated tire to support the weight of 
the car for extended driving. Bridge- 
stone claims that its tire/wheel design 
also enhances vehicle control in blow- 
out situations. 

The unidirectional three-spoke 
Enkei aluminum wheel has a *wedge 
hump" rim design to keep the tire at- 
tached to the bead under zero-pres- 
sure conditions. The wedge hump is a 
concentric ridge on the inboard side of 
the wheel rim’s bead-seat area that 
prevents the tire bead from coming off 
the rim when a tire deflates. The 
Bridgestone/Enkei wheel design is a 
low-volume custom wheel made for 
the Corvette and thus carries a high 
price per wheel, but Bridgestone says 
that wedge-hump technology can be 
applied inexpensively to ordinary 
steel wheels. 

Even though the tire performs very 
well on standard rims (up to 240 miles 
at 40 mph deflated, without failure), 
Bridgestone engineer Hamaya says his 
company went with the wedge-hump 
design to add an extra margin of safety 
and bead retention for the sometimes 
extreme vehicle maneuvers that can 
take place after a blowout. 

Bridgestone builds its run-flat tire 
with a specially compounded sidewall 
insert that’s molded into the tire at an 
early stage of construction. The insert 
is extruded through a tube and then 
through a contoured die, giving the in- 
sert the shape and strength it needs to 
support the weight of a deflated tire 
and wheel. 

Any run-flat tire system demands a 
reliable low-pressure warning system. 
Epic Technologies’ low-pressure warn- 
ing system has been used on Chevrolet 
Corvettes since 1988, on the Lambor- 
ghini Diablo sports car since 1991, and 
is due to be released in the new Ferrari 


456GT in refined form. It provides in- 
stantaneous warning via a dashboard 
light when pressure in any of the four 
tires drops below a predetermined 
threshold (normally 25 pounds per 
square inch (psi) in a tire designed for 
35-psi inflation pressure). 

The Epic Technologies system uses 
a wheel module in each of the four 
cast-aluminum wheels. The motion of 
the car runs a piezoceramic generator 
in each wheel to supply radio power. 
There is a hermetically sealed pres- 
sure sensor with built-in temperature 
compensation and a 246-megahertz 
radio transmitter in each wheel that 
transmits a signal to the dashboard 
warning module when pressure hits 
25 psi or less, activating the 12-volt 
in-ear receiver and the dashboard 
light. Without it, a driver traveling 
fast with a rapidly deflating or deflat- 
ed high-performance tire could be ex- 
posed to extremely hazardous driving 
situations. 


A lower-cost system 


But the two Corvette systems aren't. 
the only run-flat systems in the offing. 
Just before this issue went to press, 
Bridgestone announced a further de- 
velopment of its no-spare-tire pro- 
gram, called Roll-Flat. The Bridge- 
stone Roll-Flat Support tire works 
with normal aspect-ratio tires, not just. 
ultralow aspect-ratio tires. 

The design uses an internal support 
ring that rotates around the wheel's 
center and holds the weight of the car 
when tire air pressure goes to zero. 
When the tire is properly inflated, the 
inner support does not come into rotat- 
ing contact with the inner face of the 
tire. The inner support is free to rotate 
at a different speed than the tire and 
wheel, reducing the effect of its inertia 
when accelerating and braking. 

The new run-flat inner support sys- 
tem is made in three pieces. The 
ribbed, I-beam-shaped support uses a 
new lightweight plastic material and 
can be mounted using existing tech- 
niques. Bridgestone says the tire is still 
in the developmental stages and will 
not be available in the United States 
for some time. 

With two major companies offering 
run-flat tires, along with Michelin and 
probably the Continental CTS tire and 
wheel systems in the future, the tech- 
nology should expand and the tire/ 
wheel/warning-system-package price 
will most likely come down. The indus- 
try is already targeting high-perfor- 
mance, lightweight vehicles for ex- 
panded run-flat tire usage, with the 
demanding quiet-ride luxury car mar- 
ket next in line. 


State-of-the-art V8s 
[Continued from page 100] 


Ford's induction system is complete- 
ly different. For starters, it's a true 
two-mode manifold: Below 3,200 rpm 
there are eight induction paths to the 
combustion chambers in use; above 
3,200 rpm, 16 paths. While the Cadil- 
lac engine has one throttle plate, the 
Mark VIII has ten: two staged throt- 
tles to admit air to the manifold's 
plenum chamber and eight more to 
shut off each cylinder's secondary run- 
ner until theyre needed during the 
second half of the rpm range. 

Ford engineers selected this more 
complex induction system to optimize 
three important operating variables: 
low-end torque, fuel efficiency, and ex- 
haust emissions. With one instead of 
two induction paths at low rpm, com- 
bustion-chamber swirl is enhanced, re- 
sulting in more rapid flame travel. To 
further exploit the dual-mode benefits, 
Ford engineers provided different tim- 
ing for primary and secondary intake 
valves. The net benefit is excellent low- 
speed torque with minimal sacrifice at 
peak horsepower. Interestingly, both 
engine design teams investigated and 
rejected variable valve timing, al- 
though Mercedes and Infiniti currently 
use it in their V8s. 

It’s possible to create a report card 
for each engine from POPULAR SCIENCE 
test results, manufacturers’ output 
curves, EPA fuel economy ratings, and 
other published data. Both V8s are 
compact designs—a desirable goal in 
itself, but particularly important since 
the Northstar is mounted east-west, 
and future Ford designs may use this 
installation as well. The Northstar is 
0.80-inch longer, but smaller than the 
Ford engine in height and width. 

To save weight, GM uses magne- 
sium and plastic creatively, scoring an- 
other point over rival Ford, though the 
weight difference between the engines 
is only 20 pounds. The GM engine also 
prevails in terms of peak torque and 
power. This translates to a slight accel- 
eration advantage on the road, which 
we discovered at the test track. 


Road test 


The more powerful Eldorado beat 
the Lincoln in three out of four of our 
acceleration tests. It's capable of 
sprinting to 60 mph in only 6.7 sec- 
onds and barely raises its voice while 
doing so. The Mark VIII is more 
deep-throated but never far behind. 
It responds more smoothly and more 
aggressively to a jab of the throttle 
and out-guns the Eldorado in 30-to- 
50-mph passing maneuvers. Both of 
the American coupes beat the lighter 
but less powerful Lexus SC400's (one 
of the duo's principal competitors) 
7.3-second 0-to-60-mph time. 


In terms of operational efficiency, 
Ford has the edge. The Mark VIII en- 
joys a 10 percent torque advantage be- 
low 3,200 rpm, primarily attributable 
to its low-friction valve train and bi- 
modal induction system. There is a 
sacrifice above 5,000 rpm, as the 
horsepower and torque plots illus- 
trate, but Ford engineers consider 
that a worthwhile trade-off. 

The extra torque justifies the Mark 
VIITs 15 percent taller gearing, which 
diminishes engine noise and improves 
fuel efficiency. While both the Eldora- 
do and the Mark VIII are rated at 25 
mpg in EPA highway tests, the Lincoln 
delivers 18 mpg in the city versus 16 
mpg for the Cadillac. 

Both of these figures are laudable, 
even by international standards. The 
list of 32-valve V8 gas guzzlers in- 
cludes Audi, BMW, the Infiniti Q45 
with active suspension, S-class Mer- 
cedes, and Porsche 928—although 
most of these engines are installed in 
heavier sedans. Only the Eldorado TC, 
Seville STS, Lincoln Mark VIII, and 
Lexus LS and SC 400 models escape 
the gas-guzzler stigma among the 
world's 32-valve, high-tech engines. 
Different personalities 

The Eldorado and the Mark VIII 
have surprisingly little in common. 
They're comparable in size—inside and 
out—but the Cadillac is a front-driver 
with a strut-type suspension, while the 
Lincoln uses rear-wheel propulsion 
and control-arm front-and-rear sus- 
pensions (see Two Routes to High-Tech 
Suspensions). Lincoln gives a passing 
nod to the Mark's heritage with a hint 
of the “Continental kit” bulge in the 
trunk lid and another numeral added 
to the nameplate. Cadillac clings to a 
creased-and-folded exterior design ver- 
sus the more popular salad-mold look. 

Inside, the Cadillac relies on leather 
and wood-paneled elegance while the 
Lincoln pays more attention to func- 
tional details. Bucket seats in the 
Mark VIII slide forward automatically 
for rear entry. Its center console is art- 
fully twisted toward the driver for a 
handier reach to sound-system and cli- 
mate-control switches. In lieu of wood 
grain, the Lincoln provides a cup hold- 
er, illuminated armrest switches, and 
superior instrument visibility. 

At the test track, while the Cadillac 
demonstrated a tighter grip on the 
road during steady cornering, speeds 
through the double-lane-change and 
slalom maneuvers were virtually 
identical in both coupes. The Lincoln 
Mark VIII occasionally wags its tail at 
the limit of adhesion. In contrast, the 
Eldorado's traction control comes into 
play during severe maneuvers with 
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a very effective stabilizing influence. 

Both on and off the test track, there's 
a significant difference in the sensa- 
tions delivered to the driver through 
the steering wheel. A heavy foot in low- 
speed corners reveals substantial 
torque steer in the Eldorado. It doesn't 
change direction appreciably, but there 
is noticeable fluctuation in the steering 
effort required to hold it to the intend- 
ed path. The Lincoln's steering is 
lighter, more responsive, and notice- 
ably more sensitive than the Cadillac's 
in ordinary driving circumstances. 

The Mark VIII also has more poised 
ride motions. While the Cadillac isn't 
exactly harsh over major bumps, its 
suspension settings are firmer. The 
Lincoln's air-suspended ride is pleas- 
antly plush most of the time, and pitch 
motions during aggressive accelera- 
tion and braking maneuvers are more 
capably held in check. 

The Mark VIII manages to feel both 
more comfortable and more agile than 
the Cadillac. That's partially at- 
tributable to its five-inch-longer wheel- 
base and more sophisticated suspen- 
sion design, but also to the fact that 
Ford engineers have done a superior 
job tuning the multitude of steering 
and suspension variables. For the 
record, while the Lexus SC400 can't 
match the Lincoln's ride, it did score 
slightly higher in our dynamic han- 
dling tests [“Coupes,” Jan. '92]. 

With nearly 300 hp under the hood, 
high-capacity brakes and ABS are es- 
sential features—and both test cars 
are so equipped. The Mark VIII stopped 
four to eight feet shorter than the Eldo- 
rado, irrespective of brake system tem- 
perature. This is because the Lincoln 
weighs 55 pounds less than the Cadil- 
lac and, due to its rear-drive layout, 
has more equitable weight distribution. 


The bottom line 


Choosing one of these premium 
coupes over the other is Solomon's 
work. Personal preference for the Lin- 
coln Mark VIII's avant-garde smooth- 
ie look or the Cadillac Eldorado's con- 
servative-chic styling is sufficient to 
tip the balance for many customers. If 
inclement weather or slippery road 
surfaces are factors in your driving 
environment, the Eldorado—with its 
more heavily laden drive wheels—of- 
fers an undeniable advantage. 

But ultimately we prefer the Lincoln 
Mark VIII. Its engine design is more 
sophisticated, a superior blend of pow- 
er, poise, and efficiency. It delivers 
more pure driving pleasure. And the 
Lincoln's wraparound interior design 
takes better care of the driver's needs 
—not the least of which is impressing 
the passenger of choice. 
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One of the final steps toward nan- 
otechnology, Drexler says, will be de- 
vising “replicators” that churn out 
thousands of identical copies of any 
nanomachine once a prototype has 
been built. Replicators, Drexler says, 
would do for molecular manufacturing 
what Henry Ford’s assembly line did 
for automobiles: make nanotechnology 
so abundant and cheap that everyone 
would benefit. 

Building replicators may not be as 
tricky as it would seem. In his lab at 
the Massachusetts Institute of 
Technology in Cambridge, chemist 
Julius Rebek has created several 
molecules that make copies of them- 
selves. “Somebody gave a lecture on 
the idea of making self-replicating 
molecules, and I thought: ‘Oh, I can do 
that," Rebek recalls. “So I did.” He 
started with a solution containing two 
kinds of molecules that fit together like 
pieces of a jigsaw puzzle to form a 
third chemical. Once one molecule of 
the third substance had formed, it 
helped guide more pairs of the first 
two molecules together. Pretty soon, 
the test tube was filled with millions of 
copies of the third molecule. Rebek 
suspects that a “very broad class of 
molecules indeed” can be made to copy 
themselves, including both organic 
and inorganic chemicals. The main cri- 
terion, he adds, is that they have com- 
plementary shapes. 


When is the future? 


Despite many promising experi- 
ments, researchers are still far from 
translating their results into practical 
nanotechnology. Exactly when will we 
get there? That’s the one question that 
Drexler says he cannot answer, be- 
cause it depends on political and eco- 
nomic factors—such as how much mon- 
ey governments spend on research—as 
much as on science. At a bare mini- 
mum, though, researchers estimate it 
will take 20 to 30 years. If people react 
against progress in nanotechnology, 
fearing that it could eliminate jobs, suc- 
cess could take much longer. 

For those who think the projected 
benefits of nanotechnology sound far- 
fetched, Drexler and his colleagues 
recommend taking a stroll through the 
woods in the nearest park, looking at 
the animals in the zoo, or even just 
peering into the mirror. “These are liv- 
ing, breathing examples of nanotech- 
nology,” exclaims Richard Smalley of 
Houston’s Rice University, the chemist 
famous for discovering the soccerball- 
shaped carbon molecule known as 
buckminsterfullerene. “Perhaps in sev- 
eral decades we'll learn how to play 
some of the game.” us 


Voice recognition 
Continued from page 77] 


es and handles the calls accordingly. 

AT&T, MCI, and Sprint are each 
testing calling cards that employ voice 
recognition rather than codes for mak- 
ing long-distance calls, and foreign-lan- 
guage translation services using 
speech technology are being developed 
as well (see “English In, German or 
Japanese Out"). 


What's next? 


Information and voice-mail services 
may be next. Rather than weaving 
through a maze of touch-tone menus 
(“Press 1 for this, press 2 for that . . . ") 
or tediously spelling out names with 
the telephone keypad, voice-controlled 
systems will let you get right to the 
point—just like reaching a live opera- 
tor. Northern Telecom, for example, is 
currently testing a service called Stock 
Talk that lets its callers retrieve stock 
quotes simply by saying the name of 
the company. 

Voice recognition also promises to 
make communications services and 
other types of transactions more se- 
cure by providing positive identifica- 
tion based on digital voice samples, or 
"voiceprints." Voice Control Systems 
has created a voice verification sys- 
tem for telecommunications services 
called SpeechPrint ID, which matches 
spoken input with a stored voiceprint 
before any caller can gain access to a 
service. 

AT&T's NCR division, the largest 

` producer of automated teller machines 
for banks, recently announced that it 
will begin testing voice verification in 
some of its ATMs this year. The new 
ATMs use “smart cards,” which look 
like ordinary bank cards but don’t use 
magnetic strips. Instead, they have 
microprocessors and memory chips 
laminated within their plastic shells. 
In order to gain access to ATM ser- 
vices, customers would have to say a 
password or phrase, which would 
then be compared with the voice- 
prints on the card. It becomes nearly 
impossible, therefore, for a thief to 
use stolen cards. 

Clearly, voice control will play a 
larger role in the way people operate 
all types of appliances in the years 
ahead. Regardless of the application, 
though, voice-recognition technologies 
Still need to prove that they are worthy 
contenders as input devices. Unless 
they can be shown to be both labor sav- 
ing and dependable, many people are 
likely to reject them in favor of the 
tried and true. “It’s easier to push a 
button than to use something that’s 
less than 100 percent reliable,” notes 
John Oberteuffer, president of Voice 
Information Associates. “That’s our 
biggest challenge.” 
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RENTAL FEES! 


CONVERTERS and DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle e Hamlin * Tocom 


1 800 624- 1150 


Owning your cable 
equipment saves you the 
high cost of monthly 

rental charges, and gives 
you complete control of 


-—— —— —— 
Small Engine 

GetStarted now. FREE 
Lifetime Security Kit 
tells how to make an 
extremely good income. r 
Send coupon to: "E. 
Foley-Belsaw Company J 
Dept. 52251, 6301 Equitable Rd. 

Kansas City, MO 64190-1395 

Name 

Address 

City State __ Zip 

Since 1926 
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MAKES YOU 
ALMOST 2” 
TALLER |. 


WIDTHS: B-EEE 
FINE MENS’ 
SHOES 


N 


Looks just like an ordinary shoe, 
except hidden inside is an innermold 
which increases your height almost 
two inches. Choose from a wide 
selection of ELEVATORS® including 
dress shoes, boots, sport shoes and 
casuals. Satisfaction guaranteed. 
Exceptionally comfortable. Call or 
write today for your FREE color 
catalog so you can look taller in no 
time. 


TOLL FREE 1-800-343-3810 


ELEVATORS D 


RICHLEE SHOE COMPANY, DEPT. PS35 
P. O. Box 3566, Frederick, MD 21701 


PROTECT YOUR VALUABLES! | 


The TRACE MARK im- 
presses your identifica- 
tion code discreetly and 
permanently in most 
firm surfaces. Magnifi- 
cation reveals a clear 
impression for positive 
1D. Recommended by 
police and insurance 


A Unique Gift Item 


a MICROSTAMP CORPORATION 

e» 2770 E. Walnut St. Tel. (818) 793-9489 

Pasadena, CA 91107 Fax. (818) 793-9491 
800-243-3543 


PAINT REMOVAL == 
and SANDING TOOLS ` 


[VIS HAVER " 


© POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

‘© STRIPS 1 SQ. FT. IN 15 SEC. 


5344 SANDER VAC”: 


© FOR DUST-FREE SANDING 
OF MOST SURFACES, INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


etc. 


FROM: T.E.K. 


RADAR JAMMERS 


(COMPLETE SYSTEMS) 


= 


ECI TEK. 2X 
ITRI BANORADAR JAMMER) (X 6 K BAND JAMMER) 
s22900 849900 


ALL SYSTEMS HAVE BEEN DESIGNED TO PROTECT ANY 
MOVING VEHICLE FROM MICRO-WAVE BASED RADAR AND 
ARE BACKED BY A 30 DAY MONEY BACK GUARANTEE AND. 
A FULL 2 YEAR PARTS AND LABOR WARRANTY. 

1612) 783-1666 
TEK. DISTRIBUTORS e 7928-B UNIVERSITY AVE. N.E. 
FRIDLEY, MN 55432 


CABLE TV 
DESCRAMBLER LIQUIDATION! 


FREE CATALOG! 

Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 
WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders; 800-628-9656 


Tan At Home! 
Home & Commercial 
WOLFF 
TANNING BEDS 
Call for a FREE g 
and wholesale pricing! 


+ GET FREE GIVEAWAY VIDEOS 

DISCOUNT CENTER 
Depr'Pssa Box 85311 
Hollywood, CA_90072 


nd 9 


RUSH $1 postage to: 
al (etunded erm 


FREE Satellite TV 
$9 1993 Buyers Guide atalog 
v Trade-in Upgrade 


: Y Do-it-Yourself Kits 
2316 Channel Drive 
Ventura, CA. 93003 805-652-0255 FAX 805-652-2190 


1-800-D,B;,S,-4 S,A;,T, 


GEODESIC 
DOMES 


r 

1 

[L| 

1 e Dome Home Kits. 
| o Finest materials, pre 
I 

1 

I 


1 
‘© Send $15 for beautiful, 100 pp. color catalog, floor plans, [i 
accessories & prices. Moreyback Guarantee. 1 


GeoDomes WoopWorks 
6876indiana Ave ,DepLA 5. Box 4141. Aringlon CAQ2514 
— Ó M 


RADON. 

THE HEALTH HAZARD 
IN YOUR HOME 
THAT HAS A 
SIMPLE SOLUTION. 


all 1-800-SOS-RADON to 


t your Radon test information. | 


Sepa Fr] | 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


photo courtesy of ASTC 


= er iet y 
P 
Science is Boring! 
f you think science happens only in | 
the lab, then National Science & 
Technology Week is designed especial- 
ly for you. To find out how you can take | 
part, or for your personalized certificate of | 
participation in NSTW activities, write: 
National Science & Technology Week 
April 25 - May 1, 1993 
National Science Foundation 
1800 G Street, NW, Rm. 527 | 
Washington, DC 20550 


Are 


....on Cable Rental Fees 


| FREE 20 Doe rag fest Prices 
| Tu Pec Moe na Soest 
1-800-772-6244 


4100. Powerine Ra Bay FA Poglene Bosch, FL 3073 


Ali-Hydraulic 5 
MAGNATRAG, | 


No Belts ... ALL-HYDRAULIC DRIVE! 


> = for excavating, cleari 
= 


LAKE WATER INTAKE SYSTEM 


Aquastandis not just afoot (check) 
valve, but a professionally 
This system both protects and 
‘supportsthe foot valve, assuring 
trouble-free foot valve 
operation. — Satisfaction 


tas 


os 


guaranteed or money fully 
refunded. 


To order send 
$34.95 each 
Approx 16" high by 10° dame — plus $7.00 (P+H) 


Precise Solutions 
P.O. Box 490, Lewiston, NY 14092 0490. 
Fax or credit orders call 
1-800-668-2183 


| CABLE TY | 


DESCRAMBLERS 
| WE'LL BEAT | 
ANY PRICE! | 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 


*24 HR SHIPMENTS! — «QTY DISCOUNTS! 
MASTER CARD * AMEX * VISA * C.O.D. 


| 1-800-284-8432 ! 


Have make and model number of 
equipment used in you area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE | 


10117 West Oakland Park Bvd., Suite 515, Sunrise, FL 33351 
(NO FLORIDA SALES) 


ave Money 


Get Started now. FREE 
Lifetime Security Kit 
tells how to make an ex- 
tremely good income. 
Send coupon to: 
Foley-Belsaw Company 
Dept. 21210,6301 Equitable Rd. 
Kansas City, MO 64120-1395 


Name 
Address 
City State — Zip 
Since 1926 
TT 


486/66 32Bit VES 


Only $1999 


486DX2-66MHz Intel 
Ful-Tower case 230w 
4mb RAM 

TEAC 5.25" & 35" FD 
2 ser, 1 par, 1 game 
"mb XVGA card, 32 Bt 
16.7 millon color 

14* SVGA monitor 28 f 
200mb IDE hard disk 
w/ 32 Bit controller 
DOS 50 & Window 3.1 
Mouse, 101 Keyboard 


ORDER: 1 -800-238-4453 


TEL:(818)727-9054 FAX:(818)727-9064 
21820 Nordhol,#A, Chatsworth, CA 91311 


Bason Computer Systems, Inc. 


N a = 


Is Youn ‘Driveway 
CRACKING You Up? 


DRIVEWAY | 
SALE! 


How to $ave on 
HOME DRIVEWAY 


Installation and Repair 
1st ever complete how-to-do-it driveway book 
with a step-by-step illustrated guide! 

* Complete instructions for maintaining or 
installing asphalt or concrete driveways that 
enhance the Value of Your Home! 

* Tools and materials needed for a profes- 
sional-looking job. 

* Over 50 illustrations, 112 pages, to guide 
the handyman or contractor. 

* What to watch for when hiring a 
driveway contractor. 

Driveways and sidewalks are your 
3rd largest home repair expense! 


Send $12.95 (Includes S/H) 
Allow 4-6 weeks for delivery. 
Family Originals, Inc., Box 250, 
13956 Cedar Rd., University Heights, 
OH 44118 (216) 321-9441 


Mention this ad and Save $2 


PET TIT ELEN ENIRO TIERRAS. 


Classified Opportunity Mart 


SAVE $$$, ENJOY FAMILY FUN with 
VACUUM HAIRCUTTER 


Does all styles. Tapers, layers, feathers, collects clippings. Great 
haircuts easy. You get it all: electric haircutter with precision-dial, 
angled adapter for styling, adapter for pets, styling guide, hose with 
adapter for any vacuum, power supply, oil. Works well even with the 
weakest vacuum. Blades stay sharp for years, easy to change. Used 
world-wide, Germany to Japan. MADE IN USA. The original since 1985. 


AsseenonTV 
„now improved: 


e Precision-dial 
replaces loose parts 
e Angled adapter 


tapers and layers 


e Pet adapter 
for easy grooming 


e More power, at 3.54 


As seen on TV now for less: 
Full money back guarantee. 

Mail today: $79.95 plus $5 s&h to: 
RoboCut Co-PC, PO Box 9596, Ft. Collins, Co 80525, US, 


Cal Now 1-800-825-0139 visamc/p/cop 


VIRTUAL REALITY 


Unbelievable 3-D images are now possi- 
ble on prints, slides, video tapes, computers, 
televisions, photo CDs and vi 
FREE How-to Booklet and FI 
with 3-D Sample Print Order. Only $9.00 from 
3-D Technology, P.O. Box 1377, Alexander, 
AL 35010. 


Build the World's Most Energy Efficient 
And Environmentally Safe Home 

Up to 70% energy savings. R-28 Dome Build- 
ing Kits from $7,060. Perfect for the owner- 
builder. Build in any climate. Fireproof, low 
maintenance, concrete exterior. Ultimate 
resistance to termites, deterioration, hurri- 
canes, earthquakes, & tornadoes. Choice of 
plans. 471 to 3,171 sq. ft. 

Free brochure or send $8 for a Planning Kit 


American Ingenuity 
3800-P Harlock Rd, Melbourne, FL 32934 


SAVE Up To 40% 
Build It Yourself 
16x32 25x40 
30x48 60x140 


800-888-4606 


CABLE TV DESCRAMBLERS 


**VIDEO STABILIZERS AVAILABLE*** 


Multi-Vision Electronics 2730 So. 123rd Ct. Ste 3126 Omaha. NE 68144 


1-800-835-2330 est is 


1:800-327-8544 15:5. jap 


= ae ape cy n 


ETE "Tech. Line (402) 331.3228 


The Amazing Mini Car You Can, 


fecti Motor | 
| | and Pedal 
Powered! 
Fun to Drive! 
Easy to Build! Ame 
Tay Hutrated & Detaiee 


CABLE TV “BOXES” 
WHOLESALE PRICES! 


CONVERTERS e DESCRAMBLERS 
REMOTE CONTROLS e 
ACCESSORIES 
FROM $9.95!! 
CALL NOW!! 

|ARANTEED BEST PRICES— 
-BEST WARRANTIES 
—IMMEDIATE SHIPPING— 


—GUARANTEED STOCK— 
| —COD'S— 


LAKE SYLVAN 
SALES, INC. 


SORRY N SALES 
CALL FOR A CATALOG NOW!! 


800-800-4582 


TO 80 POUNDS THRUST! 

H USING SIMPLE MATERIALS! 

€ FOR JUST PENNIES sire 
WATER BALLOON LAUNCHER it ati dein Tul 

120 YARDS!! ONLY $12 

PTPESLIDYDTIIGTETCO 
" eam cone 
2 1 -800-441 4 047 CORPORATION, 11620 Kitching, 
3 en Se e d Neer MS ChE 


MasemUSA $2007 4M — MOMEY BACK OUARANTEE 


= = oe 
COMPUTER ERAS 
BAD CREDIT FRE 1 ts. $ 
i NS TAN T L 0. 
Add tens of years of AAA credit in your cred ie Gad i 
“OVERNGHT 100% Loa [ETT 


MELLON s 


NEC er d 


ORIZE YOUR SCOOTER... 
With Less than $100" in Parts 
available at a Mower Repair Shop 
and a Hardware Store! 
* Parts Kit Available » Easy to Build 
Approx. Cap. 200 Ibs. 


MINI SUBMARINE 
ps 


tengen vant 
Complete Blue Prints & 

H2 5/8 

Box 741195, Houston TX. 77274. 


^ 1M. IDEAS, P.O.Box 16159, 
Depi. P, Columbus, OH 43216 
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E 


Classified Opportunity Mart 


* Money Back Guarantee ^ JerroldePioneereStarcom 
* Quantity Discounts Tocom*OakeHamlin 
* All Makes & Models — zenitheEagle»Scientific Atlanta 


* Customer Satisfaction 


rz mm 
a s&s 


MD 


P.O. Box 241296 * Omaha, NE 68124 


1 800 624-115 


aum 


$16. 
+$3.°S/H 


GARAGE DOOR REMOTE KIT! 
Complete instuctions to hide unsightly opener 
* Easy to install and remove 
* Adapts to any existing opener 
send ck/mo. to: Progressive Enterprises 
117 Arlington Ave. - Suite B2 + Riverside, CA 92503 


Man's oldest dream come true! Yearround 
family fun! You have to see this craft to believe 
it. Fascinating video with complete information 
lon the safest most unique aircraft ever 
[conceived by man. Destined to be the hottest 
selling aircraft in the world. Video in VHS, Beta 
lor PAL. Add $10 for Beta, $20 for PAL. Add $2 
S/H for Canadian, $10 Foreign, U.S. Funds 
Only. FL State, add 6.5%. Send check, money 
ord or calior CO u8 on 


Info Pack $1 
|PARASCENDER Dealer Info Pack. S 
Technologies inc. Video and Info Pack 

Video and Denier io Pack S23 
26300 SW 227 Ave., Dept PS 
Homestead, FL 33031-3814 
TEL: 305-242-1340 FAX 305-242-1345 


LL. SHOOTER TIMEIM f | 


is garga 
tuan book on mixology. Featured is a 
Eee dere Boe ELA 
‘SHOOTERS! Too many to even begin to ist. H 


around the World. Learn how you can easily mix 
ae ek i Spin yous ii: Dont ae 


To order, send only $1295 + 2.50 S&H to: 
MIXOLOGISTS, Suite 112-£, 740 Whitlock Ave. 
Marietta, GA 30064. Satisfaction guaranteed or 
your money back. Not sold in stores - 
Order Today! 


2 HOURS EACH 
See what's happening in the 
world of sport rocketry. 


310-247-5062 
805-650-3345 


We GUARANTEE YOUR COMPLETE SATISFACTION WITH A 
PRODUCTS. 
| WITH EVERY ORDER. | 
FOR A FREE CATALOG OR QUESTIONS CALL: | 


[CABLE TV DESCRAMBLERS| 
| JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 
30-Dav No-Risk TRIAL PERIOD. 

* ONE YEAR WARRANTY ON ALL 

x BuY2 save 10% ON SECOND UNIT. 

x EASY TO INSTALL INSTRUCTION BOOK. | 
| TKA x FRIENDLY, COURTEOUS SERVICE. 
| ELECTRONICS 7914 W. Dodge Rd. #334, Omaha, NE 68114 
1-800-729-1776 


Ship to Your Door! 
CALL FOR INFORMATION! 
DEALERS & EXPORTERS WELCOME! 


) 
12x20x8 $469 
AUC. 
« Wholesale and S; 
L SO DAY Money Back 


Automate Your Home 


Ext. 


Tou Free 1800-932-8344 
203- 227 


1900 
FAX 203-735-0556 


PE INSTANT GARAGES 


ALL WEATHER SHELTERS 


“911 LOCATOR” 


F Cuts emergency response up to 50% $ Voice, Remote, & Intelligent Automated Control for Security, Lights, 
$ SOLVESADDRESS IDENTIFICATION — $ || "Alans Aten many ether eis nur ne 
H $ | | satine your new orestis ame “Satis reser and 
€ Transforms P MI RARUS beacon” e more affordable than you may realize. Our easy to install 
* “SECONDS SAVE LIVES* * systems (no rewiring reg.) give you : automation. 
sd k r r $ OS, 
$ INE Lighting Co. $ || Free catalog (800) SMART-HM (714) 642-6610 
3 Po docerent. Crema OAS O167 $ Home Automation Systems 
functions as a standard ooti switch $ > i 
$9069999069909000009009900900€ BA Senses De, Neko Benth UMEN 


POPULAR SCIENCE MAY..1993.5. 17. 


sn» vor ow HELICOPTER ! 


Take-off ftem yout backyatd to open skies! 


Send Chack or Money Order: 
J. Hecht, Inc. 
(6606 Rt. 1 * Dept. A + Hyattsville, 


LTERNATE ENERGY 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, 194-3803 Calgary Trail, 
Suite 1331, Edmonton, Alberta, Canada T6J 
5M8. 


250 ELEGANT ECOLOGICAL TECHNOLO- 
GIES! AMAZING CATALOG! Send $2.00. 
REXCO, Box 19250, Jean NV 89019 


GIANT SOLAR PANELS $44.00! Catalog 
$3.00. QUAD ENERGY, P.O.Box 690073, 
Houston, TX 77269. (713) 893-0313. 


SOLAR SWIMMING POOL HEATERS. Call for 
free pool heating guidebook. 1-800-227-7657. 


AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by government/industry. $2 catalog. 
Borderlands, Garberville, CA 95542-0429. 


"Helicopter Plans 731495 
Heli. Experimenter Book . . . $11.95 
Ali New Catalog /Kit Info. . . $10.00 


SPECIALI All 3 items: Oris $1995 1 


P.O. Box 50-A 
wood, MD 21139 
Credit card order ine: 1-410-583-6366 


* Questions or 
Customer Service. 


(816) 792-1011 


WIND/SOLAR ELECTRIC SYSTEMS. Electric 
Tractors. COMPOSTING TOILETS. Propane 
Refrigerators. Solar Cookers. Grain Mills. 
Efficient Lights. Catalog $4. KANSAS 
WINDPOWER, R 1P, Holton, KS 66436. 
913. 


SOLAR ELECTRIC SYSTEMS or COMPO- 
NENTS for INDUSTRY, MARINE, HOME, send 
$3 for catalog. KO-FAB, BOX 24412, HOUSTON, 
TEXAS 77229-4412, (713) 458-529; 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Easy Plans. Free infor- 
mation. ABCO, Box 306-85, Seminary, MS 
39479. 


WATER POWERED WATCH! Incredible Quartz 
accuracy. No batteries ever. Charge lasts weeks. 
‘Two year warranty. $19.95 to: Imperial Enter- 
prises, Suite 65, Peterboro, ON, KJ 2L1. 


ARTS & CRAFTS 


“GETTING Started In Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! Amazing Cata- 
log: Send $2.00. Rexco, Box 19250, Jean, NV 
89019. 


UDIO & VIDEO EQUIPMENT 


SPEAKER FOAM KITS $22.95/pr. All sizes, 
refoaming, VISA/MC SIMPLY SPEAKERS 
1-800-767-4041. 


it yoursel! with SAT! 


STEPP AUDIO TECHNOLOGIES 
PO BOX 1088. FLAT ROCK. NC 2073; 


HOMEBUILT DIRECTORY lists over 90 sup- 
pliers of kitbuilt aircraft $6.00. AIR DATA, Box 
601, Marion, CT 06444. 


BOOMERANGS! HI-TECH DESIGNS, Amaz- 
ing Science Project Fun . . . Returns! FREE Cat- 
alog. BoomerangMan, 1806-2 N. 3rd., Monroe, 
LA 71201-4222. 


Ax seen in Feb 
Popular Se 
pz is 
Werticat Cas 
[Take 
ma 
Landing 
160 mph Top Speed - I5mph Min. speed 
Retractable Landing Gear - Easy to Fly! 
c Info P d 
GROEN BROTHERS 


Sophisticated Sun Protection | 


. 
Patented E 
. 
. 


for your car's interior 


Self Storing 
One-handed Operation 
Cools & Protects 

Easy 4-screw Installation 
Sized To Fit 


The Shade 


1-800-942-6029 


port, retract and store Tho Shade 


‘World’ largest calleetor car 
marketplace. 
Over BOO pages each 


filled with thoysands of 
old 


th 


Visa/Mastercard - (816) 254-0242 KRAUS, 
7850-N, Independence, MO 64054. 


FREE BEERMAKING BOOK . Fini 
ingredients, fast service. Make rich beer with 
additives or preservatives. (800) 852-9545. Si 


P.O. Box 100, Dept. S09461, Bennington, Vermont 05201 
Vermont Add 5% Sales Tax, Canada Add 7% Sales Tax 


STEAM AUTOMOBILES are very low polluting, 
have unlimited range, burn various liquid’ 

fuels. Read about current develop- 
ments in STEAM AUTOMOBILE CLUB BULLE- 
TIN, $10.00/yr (6 issues). Send check/mo to: 
SACA TREASURER, 1680 Dartmouth Lane, 
Deerfield, IL 60015. 


20 PROJECTS of PVC PIPE 


BEERMAKERS—Winemakers Free Catal; 
Fast Service, Free Recipes. Cellar-S, B 
33525, Seattle, WA 98133. 800-342-1871. 


Rasa nsa daeina rtiai 
LEARN HOME WINEMAKING! Novice gui 
for making your favorite Reds & Whites. $ 
SASE: Lucky, Box 62, Fairport, NY 14450. 


BETTER HEALTH 


-YOHIMBINE, PAU D'Arco and othe 
Catalog $1.00 (refundable). Jude Herbs, B 
563PS, Huntington Station, NY 11746. 


WATERWISE PURIFIERS . . . homemade d 
tilled. (800) 874-9028. Box 45982, Center Hill, | 
33514-0459. 


HEADACHES? Relief without drugs. Amazi 
guide shows how. Write: Health Publishers, 19 
Palomar Oaks, Carlsbad, CA 92009. 


BOATS, MOTORS & EQUIP. 


BOAT PLANS — PATTERNS — KITS 
Unsurpassed selection. 168-page DESIG 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, B 
1804/PS3, Bellflower, CA 90706. 310/630 625 


* No water needed « Removes all kinds of dirt 
* Does not scratch « Waxes « Protects w/ silicon 
* Total exterior car care» Excellent for car shows 
*300mis of Maxi Dri Kleen « Directions included 
Order Now $16.00 ppd « MC » Visa « Ck « MO 
Yoder Co./29495 C.R. 50/Nappanee, IN 46550. 
800-745-7294 independent Distributor 


BECOME A PILOT. DETAILED BOOKLET 
TELLS HOW. SEND $5.00 TO: SWAVIATION, 
BOX 258, BILLERICA, MA 01821. 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


AUTOMOBILES 
GOVERNMENT 


SEIZED Vehicles from $1 


H 


Fords. Mercedes. Corvettes. Chevys. 1 
Buyers Guide. (1) 805 962-8000 Ext. S-20025. 


SAVE THOUSANDS purchasing next auto- 
mobile. Guaranteed foolproof method shows 
how. $7.95 KGCo., RD1, Box 200B, W. Hurley, 
NY 12491 


CARCOST DOS Program. Cost of Ownership 
Analysis. Pay Cash? Lease? Finance? $29.95. 
1-800-554-2078. 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 


tion Wide Coverage 24 hrs/day 702-856-4222. 


Powerboats — Sailboats — Hydroplanes 
Tunnelhulls — Canoes — Kayaks — Dinghies 
CATALOG — $2.50. BOOK "Amateur Bo. 
building" — $6.00. CLARKCRAFT, 16-7 Aqu 
lane, Tonawanda, NY 14150. 


BOOKS & PUBLICATIONS 


GOLDMINING! PROspector reveals list of a 
ive mines, secret hot spots, and technique 
Hobby prospectors pocket MILLIONS! For i 
mediate shipping send $5.00 to: LEE, Box 10 
Daleville, IN 47334. 


CAN'T FIND MAGAZINES DEVOTED TO YOL 
HOBBIES/INTERESTS? SEND $3.00 AN 
TOPIC TO: GT BARNES, 1617 LEBANON R 
A-15, NASHVILLE, TN 37210. 


BURGLAR—FIRE ALARMS 


for Burglar Alarm Signage Kit. 2 Yard Signs, 
Window Stickers $29.95 plus 3.00 Shippin 
Alarm Connection, 800 Albion Ch. Rd., MT. Ai 
NC 27030. 
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BUSINESS OPPORTUNITIES 


ANO TUNING PAYS: Leam with approved 
bme study course, Diploma granted. American 
ning School, 17050 Telfer Dr., Morgan Hill, CA 
p037. 


THE GOVERNMENT FINANCE your small 
isiness. Grants/loans to $500,000. Free re- 
prded message: 707-448-0270. (JG6) 


COUNTERTOPS: Repair WITHOUT RE- 
PLACEMENT! Quick, easy to $600/day change 
‘countertop colors WITHOUT REMODELING! 
(206) 256-9742. Write today to RENEW-ALL, 
Box 4506-SS, Vancouver, WA 98662. 


RECYCLE! (AMAZING PROFITS MADE) Re- 
conditioning Automobile Batteries! (Free) Infor- 
mation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300. 


OME Assembly Work Available! Guaranteed 
psy Money! Free Details! Homework-PS, Box 
po. Danville, NH 03819. 


900.00 WEEKLY Mailorder SECRET Plus Suc- 
cess Package. Free Information. PSI, 17610 
Drummond Drive, Tinley Park, IL 60477-7346. 


'DRAULIC JACK REPAIR MANUAL AND 
|ATALOG $10.00. HYDRAULIC PARTS 
PPLY, BOX 4157, BROWNSVILLE, TX 


$1,000 FOR 8 HOURS work. Genuine dealer! 
installer opportunity in an exploding growth mar- 
ket. Home Automation Systems (714)642-6610 
ext. 500. 


, CRACK REPAIR 
— OVER A FOOT LONG 


PATENTO HUGE DEMAND! 


11151 Pierce Street, Riverside, CA 92505 


ECORD VIDEOTAPES—At Home. $5,000 
onthly Possible. No pornography. Free Details. 
rite: CMS Video Company, 210 Lorna Square - 
1635, Birmingham, AL 35216. 


SHIRT PRINTING MACHINES. We manufac- 
re professional single and multi-color screen 
inting equipment. Inexpensive, Brochures, 
lrices, Information Pack $1.00 (refundable). 
atco, 12201 NW 35 St., #102-PS, Coral 
prings, FL 33065. 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing | 


not replacing - 
Large Cracks i in Windshields | 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
k 5313 Nob Hill Rd. * Ft. Louderdole, FL 33351 | 


IECYCLE METALS, NO, NOT BEER CANS! 
asy $458 weekly! Free information, Hornsby, 
lox 681804, Franklin, TN 37068-1804. 


JAKE $15,000 monthly! The Perfect Business. 
lo investment. Easy. Free Booklet. MPC, Box 
7, Lenore, ID 83541 


[300.00 PER DAY just mailing letters! Details 
loe (coin) Moneymakers/S, Box 32368, Palm 
each Gardens, FL 33420. 


IILLIONAIRE MAILORDER EXPERT reveals 
joneymaking secrets! Free hour cassette. 
Jelvin Powers, North Hollywood, CA 91609. 


LASS REPAIR: High demand, low competi- 
jon, easy to learn, low investment, high divi- 
lends. Information call toll-free LIQUID RESINS 
-800-458-2098. 


00 from sq. ft. plywood. (HUGE DEMAND) 
aling proof $1.00 (Refundable). Woodwins- 
S, POB 859, Bridgewater, MA 02324-0859. 


000 DAILY From your Telephone Answering 
lachine! I've made over $1,000,000 using mine! 
103) 674-2219. Recorded Details. 


1 MONEY MAKER Spare Time! No selling! No 
ventory! Publicly documented seven week 
19,919 income! Free audio cassette and Report 
veal everything. Real Money, 911-PS Bryant 
lace, Ojai, CA 93023. 


KE homemade “how-to/opportunity” book- 
. Mine have earned $436,097. Money never 
hops. Free information. Booklets, 507M Oak 


Drive, Friendswood, TX 77546. 


EARN $60,000 YEARL 


Repairing (not replacing) stone damaged wind- i 


shields and plate glass. Learn how a 3 minute 
repair can earn you $1200/week! 


non, 1-800-695-6224 | 


FREE REPORT! 
LNVSOFTILEER, LYNN, MASS. 01904 1904 | 


STAY HOME, MAKE MONEY. $100s daily pos- 
sible. Quick, easy. Recorded message reveals 
details: (612)649-4800 (J31). 


SUCCESS in photography. Make money shoot- 
ing news, models, weddings, and more. Free 
information. Delton Photography, Box 423, Wa- 
terloo, Ontario, Canada N2J 4A9. 


NEW 2000% PROFITS—in moldmaking/ 
Casting. Free information: Caster, Box 


16586(P5) Memphis, TN 38186-0586. 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 
Equipment, FREE valuable report 

CALL 1-800-321-2597 


GLAS-WELD SYSTEMS, INC. 
Box 5755-C * Bend, OR 97708 


FROM GOV'S BEST KEPT SECRET, THE 
DISABILITY CONSULTANT 
ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL 


303-766-1111 
BOX 460058 + AURORA, CO 8004 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates, Dept. 472, 
Montvale, NJ 07645. 


PROFIT PRINTING. The Quick Easy way to 
$250,000 per year from your home. Free Details! 
Write: PROFIT PRINTING, Box 4506, Dept. 
SP33, Vancouver, WA 98662. 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, PO Box 22791 
(LLC), Tampa, FL 33622. 


MAKE Rubber Stamps. Highly profitable. Free 
Details. Stamper, PO Box 22809 (LLC), Tampa, 
FL 33622. 


PROFITABLE GOLD FOIL PRINTER. Personal- 
ize business cards, pencils, matches. Free de- 
tails. Gold, PO Box 24986 (LLC), Tampa, FL 
33623. 


HIGH PROFITS WITH CUSTOME T-SHIRTS 
AND CAPS. Transfer machines, supplies. Free 
details. Press, PO Box 22809 (LLC), Tampa, FL 
33622. 


CERAMICS. PROFITABLE INFORMATION. 
$3.00 CASH. AUDET, RT. 4, BOX 452, BOONE, 
NC 28607. 


FREE MONEY-MAKING MIRACLES exposed! 
BizOp Seekers Safety Network: 1-800-927-9362 
(anytime-message). 

$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


REAL ESTATE APPRAISER CAREERS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070. DEPT. 
RF109. 


INCREDIBLE CASH SECRET, $100,000 p.a. 
Plan, $2. P&P, P.O. Box 248, Yandina, QLD, 
AUSTRALIA, 4561. 


BECOME A VIDEO PRODUCER! Unique op- 
portunity, no hype! $9.95 gets introductory video. 
AVPS, 1137 Erin, Kent, OH 44240-2058. 

STEP BY STEP GUIDE TO PROFESSIONAL 
REPLACEMENT WINDOW INSTALLATION, 
EXCELLENT FOR BUSINESS OPPORTUNITY 
OR HOME IMPROVEMENT, $6.95. PROFES- 
SIONAL INSTALLATIONS, P.O. BOX 147, 
METHUEN, MA 01844. 


IMPORT-EXPORT opportunity, profitable world- ` 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. HZ 693, Woodland Hills, CA 
91367. 


SELF TAUGHT NEON. Free sample lesson. 
NEON, 115 Riverbirch Cres., S.E. Calgary, Ab., 
Canada, T2C 3M1. 


Eam "Weekly Check Payments!" Mail List Ad- 
vertisements from home!—Universal (#118), 
Box 558027, Chi IL 60655. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, 
Ferndale, MI 48220. 


WORLDS FINEST WATCHES. Top Quality Rep- 
licas. Below Wholesale Prices. Free Brochure. 
1-800-553-4334. 


UHF. Disguised Surveillance Transmitters/ 
Receivers. For Export Only. Dealer Inquiries 
Fax (716) 691-0604. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242, 


BECOME A HOME INSPECTOR. START 
YOUR OWN BUSINESS. APPROVED HOME 
STUDY. FREE CAREER LITERATURE. 
P.C.D.I., ATLANTA, GA 800-362-7070 DEPT. 
PF109. 


WHOLESALE SOURCE DIRECTORIES—125 
Directories - 150,000 Wholesale Sources - 
1,000,000 Products—Free Directory Listing! 
Myrick Publishing, Dept. 291-PS, 879 West Park 
Ave, Ocean, NJ 07712. 


Don't Throw Away Your Broken Aluminum Items, 
Repair Them With Our Aluminum Solder/Weld. 
Repair For Others. No Flux Needed And It 
Works. Send $14.95 For Video Or $34.95 For Kit 
to Rad-Ex, N-87 W-14817 Fond Du Lace, Men- 
‘omonee Falls, WI 53051. 


BEGIN YOUR OWN BUSINESS. College pro- 
fessor shares complete, organized outline from 
public seminars on how to set up, take over, 
negotiate, finance, organize, staff, manage, pro- 
duce, market. Regulatory concerns, entrepre- 
neurial test included. No filer reading, only facts. 
Satisfaction guaranteed. Sent First Class. Send 
$20.00 to: Horizonline, Box 102-A, Macatawa, 
MI 49434. 


GRANDFATHER 
CLOCK 


Learn how to clean, oil and earn 


money, send $10 to Easy Fix 
WAYMAN 
3684 South State Street 
Salt Lake City, Utah 84115 


THIS IS IT NEW PROGRAM? SASE, PO Box 
833, Cedar Ridge, CA 95924. 


EASY WORK AT HOME. Awards & Plaques. 
Free details. RNP CO., P.O. Box 169, LARGO, FL 
34649. 


EXTRA INCOME making beef jerky. HUGE DE- 
MAND! Details $5 SASE, J. Sangiorgi, P.O. Box 
110-11090, Phx, AZ 85061. 


ALUMINUM SCRAP—Recycle Yourseli— 
MAKE $25.00/POUND!!! Free Information: 
Ameriscrap-PS593, Alexandria Bay, New York 
13607-0127. 


$200 DAILY MAILING LETTERS. FAST service. 
Details LSASE: Joburg, Box 1298-S, Cookeville, 
TN 38501. 


PROFIT with unique GREETING CARDS. Part/ 
full time. Info pack contains cards. $9.95. Kanga 
Kards, Box 130, Altamont, NY 12009. 


AUCTION DIRECTORY Excellent 2nd IN- 
COME buy-sell government seized ITEMS 
305-537-1861 24hrs. 


GET RICH SLOWLY: SEND $5, SASE: 
AMERICAN SECRETS, PO BOX 8316, FRE- 
MONT, CA 94537-8316. 


NEED MONEY? Free Grants. Signature Loans, 
Free Foundation Money. Sources: Box 5529-YX, 
Diamond Bar, CA 91765. 


WE'LL PAY YOU TO TYPE NAMES AND AD- 
DRESSES FROM HOME. $500.00 PER 1000. 
Call 1-900-896-1666 ($1.49 min/18 yrs. +) or 
Write: PASSE - XPS593, 161 S. Lincoinway, N. 
Aurora, IL 60542. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-S5. Seminary, MS 39479. 


$1,000’s WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, BOX 215-PS, BROOKLYN, 
NY 11204. 


TAKE PICTURES for profit. Camera Ventures, 


Box 771, Lamara, CO 81052. 


HAVE FT MADE IN 90 DAYS! Unlimited, Box 
61661, Houston, TX 77208-1661. 


LEARN VCR REPAIR, HOME STUDY. HIGH- 
PROFIT REPAIRS WITHOUT MAJOR TOOLS. 
P.C.D.l, ATLANTA, GEORGIA. FREE CAREER 
LITERATURE. 800-362-7070, DEPT. VF109. 


MAKE 2 TO 3 TIMES YOUR COST on hundreds 
of fast-selling gift items. For Details Write: 
Gallery of Gifts, Dept. PS-5, 334 Elizabeth A 
Clearwater, FL 34619. 


21,497 Products Direct . . . TAIWAN, PHILIP- 
PINES, HKONG!! Samples, Small Lots. Free- 
bies. Echo, Box 739PS5, Shalimar, FL 
32579-0739. 


CLOSEOUT SALE! Highest quality replicas of 
world class watches—only you will know it didn't 
cost $10,000. Free Catalog: Taylor, 1200 Barrett 


PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN * PIONEER. 
Converter Only * Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 
VISA/Mastercard C.OD. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


SINK 


CABLE TV DESCRAMBLERS 
* CONVERTERS « 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006 


IF YOU WANT SOME OF THE BEST PRICES 
on converters, descramblers, remote controls, 
cable equipment in general, call 1-313- 
790-7896. No Michigan sales. 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 


Replacements for all models. 60 day uncon- 
ditional money back guarantee. Low Prices. 
Ship within 24 hours. SSAE for free catalog. 


Visa, MC, COD. Let our experience work for 


you. 


1-800-243-3967 
SKYLINE SYSTEMS INC. . 
114 S. Euclid Ave. 
Park Ridge, IL 60068 
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CABLE TV CONVERTERS 


Save $100's 
* All makes and models 


* Years of customers 
complete satisfaction 

* Quality Equipment 

* Shipped within 24 hrs 

* Free c 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with all State and Federal 
laws regarding private ownership of cable TV equipment 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 
oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc, 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


PRIME TIME | 


CABLE COMPANY 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 
SAVE $$$ DON’T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 
AA Electronics 


CALL 1-(800)258-9512 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 
Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


SECRET CABLE DESCRAMBLERS! Build 
Your Own Descrambler for LESS than $12.00 in 
SEVEN EASY STEPS. RADIO SHACK Parts 
List and FREE Descrambling Methods That 
COST NOTHING To Try Included. Send $10.00 
larry White, P.O. Box 1790, Baytown, Texas 
7752; 


DESCRAMBLERS 
Undetectable and Universal Cabie and Satelite 
RADAR JAMMERS BULLET BLOCKERS 

Mystical Electronics isthe only source 


for the latest devices for video “enhancing.” 
Call or send for our latest catalog 


MYSTICAL ELECTRONICS 
P.O. Box 867, Stonington, CT 06378 
(401) 782-7053 


PREVENT DESCRAMBLER DAMAGE— 
DON'T BITE THE BULLET! Snooper Stopper 
Data Blocker $34.95 VCI 1-800-925-9426. 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 
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CABLE TV DESCRAMBLERS 


Converters, Accessories - Lowest Prices 


Call For FREE Catalog: (BOO) 777-7731 


CABLE TV DESCRAMBLERS. BARGAIN 
HEADQUARTERS. ABSOLUTELY THE 
LOWEST PRICES! CALL US LAST!.EZ 
ELECTRONICS 1-800-497-6273. 


CATALOGS 


NEW BLOCKBUSTER BOOK! The 1-800 Cata- 
log of Catalogs ($5.00) Shop America Toll-Free. 
Recorded Information: 1-800-695-2683. 


CB RADIO 


Land/General mobile radios, CB's, Scanners, 
Radar Detectors, Auto alarms, Marine trans- 
ceivers. Catalog $2.00. Rays, Box 14862PS, Ft. 
Worth, TX 76117-0862. 


Super Powerful FM TRANSMITTER 
Mary tres mon power nan ofer vansmaters 
Transas up o % mie 1o any FM ace -Easy 1o 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV DESCRAMBLERS AND CON- 
VERTERS. BUY DIRECT FROM FACTORY 
WHOLESALER AND SAVE A FORTUNE! 
CALL US LAST, WE'LL BEAT ANY PRICE! 
B&R ELECTRONICS 1-(800) 453-7482. 


ascos 
BATTERY MASTER SWITCH 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
for 12 or 24 volt batteries. 
Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off 
Remove knob to stop theft and 
unauthorized operation. 
$14.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


CONTACT LENSES 


WHOLESALE CONTACT LENSES, ALL 
BRANDS, EXAMPLE: ACUVUE DISPOS- 
ABLES-$17.00. 6 PACK BAUSCH & LOMB 
SOFLENS-$11.00. 1-800-521-3511. 


*PC SOFTWAREe$5.00e 4,000+ Titles. 98 
page catalog $8.00. SCU, Box 14625, Scotts- 
dale, AZ 85267-4625. 


COMPUTER VIRUS ALERT! Don't risk losing 
your valuable time and data! RUSH $6.00 (guar- 
anteed) InfoPress, Box 1601-AA, Fort Collins, 
CO 80522. 


QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522. 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


DECO BOX 607 
INDUSTRIES* sth and nd 
CALL 914-232-3878 2HRS 


INSIDER SECRETS REVEALEDI 
Buy Your Next Computer 
At Dealer Cost! 


PRIME DEALERSHIPS NOW AVAILABLE 


tz MARKET SPEECH SECRETARY™ PRODUCTS 
Exclusive items that operas computers by voice to the physi- 
y 


cally challenged/visual 


APPLICATIONS EXPRESS, INC. 908-389/3366 
179 AVE. AT THE COMMON, SHREWSBURY, NJ 07702 


ea 


impaired. 


WORLD'S SMALLES 
FM TRANSMITTER 


transmitter you can buy! Power- 
ful 4 stage design provides 
greatest range of any unit avail- 
able today. It can transmit whis- 
pers up toamile away. Powered 
by 9V battery, it works with any 
FM receiver and is easily tuned 
‘over the FM radio band. Order 
our easy to assemble E-Z Kit, 
with all chip components pre- 


Erb 


POORMAN'S INFINITY TRANSMITTEF 
Monitor room conversations! $2.00 part conver 
1.00, Free Catalog 
art, Box 4, Carthage, TX 75633-0004 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


PERS. 


it yourself 
5 easy 


REFILL IT [canon 
SAVE OVER 75% | 


MORACK $ 
INCORPORATED Order or normanon | STARY 6 


$29.95 


Ct) 580580 
0465 TEE FAX 708) 596-4200 


LASERS, .Smw To 20 watts, Hundreds of Last 
Related Products & Plans. For Catalog Ca 
714-278-0563, or Write MWK Industries, 19 
Lewis Court, Corona CA 91720. 


AMAZING 


x ELECTRONIC 
PRODUCTS & KITS 


Amazin 
GlowTron 


Projects visibie energ) 
New! GTRON $19.5 


Anti-Gravity Kit Great effects : objects float 
i) gift, conversation piece or sr 


DAO Pere Taing Syn 


wih eed play Sco TAPAD- ron 


1mw Visible Red Laser Kit 
Produces 1 milion degree K temperature 
! LASOSK 


INFORMATION UNLIMITEL 
Dept PS-91, Box 716, Amherst NH 03031 
Phone 603-673-4730; FAX 603-672-5406 

MC, VISA, COD Accepted. ADD $5 S&H. 800-221-170 


You've invented something. Now what? Contac’ 
The Inventors Advertising Agency. 1-800 
1AA-0871. 


“THE REAL SPYMART" NO JUNK, GOO) 
ELECTRONICS, TRANSMITTERS, NIGHTV 
SION, CELLULAR SURVEILLANCE, CATALO 
$5.00. OPERATIVE SUPPLY, PO BOX 2343! 
ATLANTIC BEACH, NC 28512. 


LONG PLAY CASSETTE RECORDERS 
VOICE-ACTIVATED. 12 HOURS/CASSETTE 
NUMEROUS OTHER SURVEILLANCE 
COUNTERSURVEILLANCE DEVICES. CATA 
LOG $3.00. PRODUCTIVE ELECTRONICS 
BOX 930024, NORCROSS, GA 30093. 


DO-IT-YOURSELF 


In and Build Your Own Customized, Top- 
ality Computer. PC-Build. 1-800-798-6363. 


elephone Listening 


n tees wir ayiee | 


with up to I/A mila angel 


‘ew Soup Fo Kit 


No wing io pons; 


$2455 icm it 
Ber 5055-95 iming rito 


ROOFS - SAVE 70%. Solve any problem. 

y size roof. Revolutionary reinforced Acrylic 

stem. Easy, safe, foolproof. Proven 23 years. 

manufacture, consult, instruct. FREE Infor- 

ion: PSD ROOFAGE, P.O. Box 20784, 
igh Valley, PA 18002-0784. 


REE CATALOG 
MEREDITH——¥ P. O. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


Emergency 


ligh Stengh ROPE, 2500 Io. test, made om DuPont KEVLAR” 
t's 1/2" Wide,& so Thin, 30 t fits in your POCKET. Take I Wherever 
You Go. This High-Tech Fiber is used in Motorcycle Helmets, Skis, 
Body Armor, ete. Great fr Science Projects, Hobbyist. Flame Resistant. 
KEVLAR" is a registered trademark of DuPont de Nemours 
Break Time Ltd, 


OF Hamilton E 
Allentown 


IELLULAR PHONE SECRETS! How the) 
ork. Programming info most models. For edu- 
tional purposes. Comprehensive manual, 
69.95. PC Systems, 21175 Tomball Pkwy, 
234-PS, Houston, TX 77070. 


LOEW CONTROL. Homeowner's manual on 
terior mildew removal. $14.95. David Harrison, 
O. 3021PS, Chattanooga, TN 37404. 


JAVE MONEY! Prevent common VCR/ 
amcorder problems yourselt. Easy to use tech- 
assembled kit will help keep your VCR 
amcorder performing like new. A must for all 
R/Camcorder owners. $37.95 Delivered. 
heck or M.O. STATE YOUR FORMAT (VHS, 
(8-C, 8mm). AVS, P.O. Box 664, Copperas 
ove, Texas 76522. 


EDUCATION & INSTRUCTION 


GH SCHOOL at home, diploma awarded. Low 
onthly payments. No classes, information free. 
one free 1-800-228-5600, or write: American 
| Dept. #347, 850 E. 58th St., Chicago, IL 


637. 


IE A PROFESSIONAL SKIPTRACER AND 
IISSING PERSON INVESTIGATOR! Com- 
training program. INFOPACK $2.00. ATC, 

College, Burlington, VT 05401-8320. 


IRALEGAL GRADED CURRICULUM. Ap- 
oved home study. Most affordable and com- 
lrehensive. 100 years of legal training. FREE 
FATALOG 1-800-826-9228. BLACKSTONE 

OOL OF LAW, P.O. Box 871449, Dept. PS, 
alias, TX 75287. 


[NIVERSITY DEGREES WITHOUT 
JSES. BACHELOR'S, MASTER'S, DOC- 
RATES. ACCREDITED, INEXPENSIVE, 
IST. FREE INFORMATION. DR. JOHN 
R, COSTEDOAT & BEAR BOOK SALES, 
O BOX 826PS, BENICIA, CA 94510. 800 


IIVATE INVESTIGATION TRAINING! Big- 
come! Own Boss! FREE Information. Probe, 
LO. Box (PS) 2133, Beverly Hills, California 
0213-2133. 


VIDEO* External BA/BS, MS/MBA, PHD/ 
|AW. Accredited, financial aid, (800) 688-3542. 

SALLE UNIVERSITY, Dept. #618, Mande- 
ille, LA 70470-4000. 


Eam a Degree in Electronic Engineering. Fully 
accredited with over 150,000 world-wide gradu- 
ates. Founded in 1934. Send for Free Home- 
Study Course Catalog. Cleveland Institute of 
Electronics, Dept. AZP03, 1776 East 17th St., 
Cleveland, OH 44114-3679. 


FULLY APPROVED UNIVERSITY 
Economical home study for Bachelor's, Masters, 
Ph.D., fully approved by the Califomia Superin- 
tendent of Public Instruction. Prestigious faculty 
counsels for independent study and life ex- 
perience credits (5000 enrolled students, 400 
faculty. FREE INFORMATION—Richard 
Crews, M.D. (Harvard), President, Columbia 
Pacific University, Department R53, 1415 
Third Street, San Rafael, CA 94901. Toll free: 
(800) 227-0119; California: (800) 552-5522; or 
(415) 459-1650. 


Video Mini-Courses: Three topics, Mastering 
the Digital Multimeter, Direct Current, Alternating 
Current. Includes video tape, book, just $49.95. 
+3S8H, all three for $139.95 +5S&H. Demax, 
Box 946, Benton Harbor, MI 49085, VISA/MC 
orders 1-800-79DEMAX 


WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933. Term 
Soon. Free Catalog-Col. Gordon E. Taylor, Box 
949, Dept. 3, Mason City, IA 50402-0949. 515 
423-5242. 


LEARN BARTENDING, FREE INFORMATION, 
REASONABLY PRICED. R&B ENT, 1208 SAN 
PEDRO N.E., DEPT. 166, ALBQ., N.M. 87110. 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.L, ATLANTA, GA. FREE CATALOGUE. 
800-362-7070, DEPT. LF109. 


LEARN PERSONAL COMPUTERS. HOME 
STUDY. P.C.D.I., ATLANTA, GEORGIA. FREE 
LITERATURE. 800-362-7070, DEPT. KF109. 


EMPLOYMENT INFORMATION 


EXCELLENT INCOME! ASSEMBLE EASY 
PRODUCTS AT HOME. GUARANTEED EM- 
PLOYMENT! 1-800-377-6000, EX6055. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. 


JOIN HOME-WORKER'S ASSOCIATION— 
Get "Guaranteed Legitimate" home- 
employment offers! (Many Choices!) Write 
Association-PS593E, Alexandria Bay, New York 
13607-0250. 


MAKE MONEY BARTENDING NOW! Easy 
guide reveals how! ONLY $5. BymeCo, 15 Mil- 
ford #7206S, Sutter, NY 10901 


ENERGY SAVING 


AFS RADIANT BARRIER—EASY INSTALLA- 
TION. Energy Savings * Non-Toxic * Everlasting 
Home Comfort. Reduce summer attic heat by up 
to 30%. Helps prevent winter heat loss. Govern- 
ment tested and approved. Brochure and prod- 


uct sample—Send $1.00. 
FOIL SYSTEMS * (800) 421-5947, 4471 E. 
Santa Ana St., Suite F, Ontario, CA 91761. 


r 


l Carburetor Triples M. P. xS | 
ing Prin 
| H&^IDusrRIES l 
Route 2, Box E-35 Dept P, 
L Bowling Green, MO 63334 
— 


“FREE ENERGY! 1| 


FREE ENERGY ! 


COMPOSTER WATER HEATER. Energy trom 
biodegradables. Plans $12.95 to Q Enterprises, 
P.O. Box 6217, Springfield, MO 65801 


SOLAR POWERED RADIO AM-FM Stereo, 
never need batteries. Includes belt clip and 
headphones. To order send $26.95 to: R&P In- 
dustries, P.O. Box 140263, Brooklyn, NY 1121. 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 64 pages. Fea- 
turing Sun-Lite.® Solaríelectric vehicles, con- 
version kits and components. $2.00 post- 
paid. Solar Components, Dept. PS. 121 Valley 
St., Manchester, NH 03103. 603-668-8186. 


FINANCIAL 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


FOUNDATION GRANTS for individuals, to 
$180,000. Free recorded message: (707) 
448-2668. (2JG6). 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 for free details. 


42 MONEY MAKING REPORTS. Send $16.95 
to D.F. Schwab, 178 Sparks Rd., Freedom, N.Y. 
14065. 


HOW TO MANAGE DEBT: The right way to use 
borrowed money. $12.95. WIA Books, P.O. Box 
668, Atlanta, GA 30355. 


Free Visa/MC save you $1005 yearly. Book: 
$6.75. Ineznun, 3 Essex #43, Boston, MA 
02129-1566. 


FUTURE RETIREMENT INCOME—I can make 
"YOUR FUTURE”, worry free. Send $5.00 for 
charter membership package (refundable), plus 
$2.50 S&H. K triple C PRODUCTS, HCR78 BOX 
71118, PAHRUMP NEV 89041. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


20% interest on CD investment—DIRECTORY 
names, address, phone numbers, government 
BONDS and banks paying 20% interest $5.00. 
Gilmore, 319 W. Jeanine Dr., TEMPE, AZ 85284. 


INSTANT CREDIT 0% Interest up to $5200. 
Approved credit card, send SASE to: Credit, Box 
183, Gowen, MI 49326. 


EZ CREDIT CARDS: over 500 institutions. Send 
$19.95 AMS, 24566 Eilat Street, Woodland Hills, 
CA 91367. 


FOR INVENTORS 


PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & 
MANUFACTURERS REPRESENTATIVE. Free 
Invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279. 


REGISTERED PATENT ATTORNEY. D.A 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-966-75; 


PATENT AND DEVELOP Your invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


FREE heip for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors. 
Foundation. 1-800-525-5885. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION 
1-800-466-1793. 


INVENTORS’ DIGEST. Americas ONLY Inven- 


tors’ Magazine. $20/year. Satisfaction guaran- 
teed. Free patent manual. 1-800-525-5885. 


ATTN: INVENTORS 
FREE “INVENTION KIT” 
*Patenting «Licensing «Marketing 

Take Action- call now! (Must be 21) 


FREEDOM MARKETING, INC. 
USA 1-800-932-4298 canana 


INVENTORS 


YOUR FIRST STEP IS IMPORTANT. . . 
FOR FREE ADVICE, CALL 
ADVANCED PATENT SERVICES: 
| COMPLETE PATENTING & MARKETING SERVICES| 


Washington, DC 1-800-458-0352} 


INVENTORS—NEVER SHOW IDEAS TO 
STRANGERS! Avoid ripoffs—save thousands! 
Revolutionary idea protection/marketing meth- 
‘od! Nonprofit organization. Free information—24 
hours: 1-800-846-3228. 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 


vice and forms for confidential disclosure 
and record of invention. 

Overseas production, prototypes 
and research readily available. 


INTRODUCTION TO INDUSTRY & MARKETING PLANS. 


Also specializing in 
copyrights and trademarks 
Less than 1 hr. flight time to 

US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755. 
171 STILLWELL LA., SYOSSET, NY 11791 


Cali toll free 
US&Canada } 800-367-7749 
OUTSIDE USA 516-367-7777 


FAX 516-692-2787 


AVOID SCAMS! Free information exposing 
invention, marketing/patenting companies. 
1-800-428-5779. 


PATENTS. Very reasonable fees. Very fast ser- 
vice. Careful drawings. Call evenings. (908) 
341-1890. 


TWELVE STEPS to venture capital. Report 
$10.00. Dr. Ball, 323 Beech, Trinidad, CO 81082. 


Inventors Guidebook, Explains patents, copy- 
rights, prototypes, marketing, mailorder, etc. $5. 
Innovation, Box 2141, Healdsburg, CA 95448. 


Lear how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpor 
tion, C-7-FI, Fremont, Ohio 43420, 


“WHAT IF?" your patent was successful, could 
you manufacture and market it? Business plan 
for small manufacturers, with related reader ser- 
vices. $19.95. Fireside Publishing, Box 524, We 
ren, RI 02885. 


FREE PATENTING GUIDE: mechanical, electri- 
cal, computer and software inventions. 24 hours, 
1-800-966-0119. 


INVENTORS! Free 24 message details Protec- 
tion & Marketing of your Ideas. Call Pro Plus at 
1-800-374-9185, 


FOR THE HOME 


DISCOUNT—Antique Kitchen-Bath-Bar- 
Plumbing Accessories-Hardware. Color Catalog 
$3.00. Unique Industries, 1772 J Los Arboles, 
Suite 102, Thousand Oaks, CA 91362 


FOR THE HOME & GARDEN 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPER/ 
MAGAZINES! Sampler: 3/$2.98. FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-35, 
Dana Point, CA 92629. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers. Seizures, Box 
51488-YD, Ontario, CA 91761. 
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HEARING AIDS 


HEARING AIDS 
PRICE CATALOG. FR 


SUPER SAVINGS! Newest. Finest. All 
types. Buy DIRECT & save up to HALF! No 
salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write: 
MONEYSAVERS. 


Dept PS4D ^ — 36658 Apache Plume Dr. 
Palmdale, CA 93550 


d 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free information, 
1-800-323-1212, Lloyds-PSC 


HONGKONG factory needs several new prod- 
ucts for their oversea buyers. Send product ideas 
for royalty evaluation. Can produce exclusively. 
Hongkong Plastic Metal Products Company, Box 
69627, Kwuntong, Hongkong. 

INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
new Product ideas. Prototype or schematics 
preferred; but not required. Call today! 
1-800-835-2246 Ext. 67. 


Inventors: If you have an invention for sale or 
license, write for free booklet explaining how we 
can help you. Kessler Sales Corp., C-7-IW-3, 
Fremont, Ohio 43420. 


NEW PRODUCTS/IDEAS: Free Development, 
Patenting, Licensing package, call Davison & 
Associates 1-800-677-6382. 


FREE 
CATALOG! 


New Hearing Aids 
* All Models 

* Huge Savings Q» 
* No Salesman will call 


Try Before You Buy! 


Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025. 


m 
rKITES 


I FREE COLOR CATALOG 
Choose from over 200 kites. 
I Many unusual & innovative designs. 
l Call or write for your catalog today! 1 
Into The Wind » (800) 541-0314 
| 1408-P Pear! sc, Boulder, CO 80302 


|| coves, seno me A FREE CATALOG I 


Lione 


Loses 


City 
| 


State Zip 
L-2-l-l-l-lI--- 


STUNT KITE PLANS! Fast, 8' steerable kite 

performs wild maneuvers, precise aerobatics. 

Quality plans, bonus flight manual, $15. Upwind 

Kis, 56 Anthony St, Hamilton, Ontario, Canada 
6v5. 


$329.84 Weekly assembling our products at 
home. Free informatio 


Guaranteed Work! Assemble easy products at 
home. Excellent Income! 1-800-377-6000, 
'ex6050. 


WORK AT HOME! EXCELLENT PAY! Easy 
Product assembly! Toll Free 1-800-881-8882 


HOBBIES & CRAFTS 


MILITARY Medals Catalogue. $1.00; 10 issues 
$8.00. S. Vernon, BOX 890280PS, Temecula, 
CA 92589-0280. 


HOME CRAFTSMAN 


BUILD ACCURATE SUNDIALS. PLANS AND 
TEMPLATE; $5.00, INTELECTION SUNDIALS, 
19194 Melrose, Southfield, MI 48075. 


MAKE WOODEN TOYS! Whirligigs! Door 
Harps! Dollhouses! Banks! Music Boxes! Doz- 
ens of fun Wooden Toys from our easy to use 
plans, parts and kits. All Skill Levels! Catalog 
$1.00. Cherry Tree Toys, Box 369-309, Belmont, 
OH 43718. Phone Free: (800) 848-4363, Ext 


HOME PROTECTION 


INSTALL YOUR OWN SECURITY SYSTEM. 
SAVE HUNDREDS. New manual tells how. Writ- 
ten by alarm professional. $15.00. Equipment 
available for Do It Yourself. M/C, Visa. Alarm 
Depot, 606 Oleander Dr., Merritt Island, FL 
32952 (800) 531-6772. 


LOANS BY MAIL 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75026. 1-800-444-6599. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


IMMEDIATE Loans to deserving individuals re- 
fused elsewhere. Many plans included. Try us! 
Associates P3, Box 9008, Baldwin, NY 
11510-9008. 


BORROW $500-$40,000! "Overnight" on Signa- 
ture. Keep indefinitely! Action, Box 5499-Y, Dia- 
mond Bar, CA 91765. 


MAGIC, GAME 


JOKES 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $4.50. Hank Lee's Magic 
Factory, Dept. PS5, 125 Lincoln Street, Boston, 
MASS 02111 


MAILING LISTS 


ACTIVE NEW “HOTLINE” NAMES! GUARAN- 
TEED! FAST DELIVERY! MIXED STATES! 
200/$20; 500/$35; 1000/$55. DEALER'S 
CO-OP, BOX 526-PS, GRIFFITH, IN 
46319-0526. 1-(800) 992-9405. 


“RED-HOT” OPPORTUNITY SEEKERS 
NAMES! GUARANTEED! IMMEDIATE SHIP- 
MENT! 200/$8; 500/$13; 1,000/$19; 2,000/$35;. 
5,000570. QUALITY LISTS, BOX 6060-PS, 
MILLER PLACE, NY 11764. VISAMC/COD 
ORDERS CALL 800-356-6392. 


INVENTIONS. 


INVENTING FOR WEALTH! A best selling 
book. 5-Star Rating. “A Must” says Invention 
Convention(R). Gives A-Z blueprint for success! 
Written by $5 Million Winner! Guaranteed. 
$24.95 + S&H. (800)-947-Profit 


INVENTIONS WANTED 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 1-800-288- 
IDE 


INVENT SOMETHING? Free Eureka Solutions 
International invention/idea package provides 
unique marketing information. 1-800-547-7885. 


Never Before Used! Hotline Opportunity Seek- 
ers! 200/$18; 500/$28; 1000/$45. Mixed States! 
Immediate Shipment! Order Now! Advon, Drawer 
B-7, Shelley, ID 83274. Credit Card Orders: 
800-992-3866. 


MONEYMAKING OPPORTUNITIES 


NEW! Sell unique product. Make 2000% profit! 
Cht. Co., 117 Harrison C-572, Chicago, IL 
60605 


ENVIRONMENTAL: Earn Superfund money 
scrubbing contaimented soil. $12.95 for process 
fiow sheets, equipment drawings and job sit 
Duplex, 15835 WILLOWHILL #1, CHINO HILLS, 
CA 91709. 


By the time you finish reading this ad | will 
have made another $100.00. | have the abso- 


Money 
never stops. Detailed information $4.00 (refun- 
dable). James Miller Enterprises, P.O. Box 
58387, Cincinnati, Ohio 45258. 


MUSICAL INSTRUCTION 


LEARN TO PLAY A HARMONICA! Simplified 
basic lesson including 20 easy to play songs. 
$1.00, Harmonicas $10.00 and up. Harmonicas 
International, P.O. Box 239, Van Nuys, CA 


NEW PRODUCTS 


AMAZING SOLAR HOTDOG COOKER. Great 
for the beach, picnics, etc. The SOLAR DOG 
MACHINE cooks (4) hotdogs while you play. No 
smoke, no mess, no cleanup. Addv Enterprises, 
420 N. Basque Ave., Fullerton, CA 92633. $9.95 
+ $2.50 S&H. Party size cooks (10) hotdogs, 
$17.95 $3.50 S&H. 


OF INTEREST TO ALL 


SELF PROTECTION! Crime is on the increase. 
Send for a FREE catalog of low cost personal 
security products. Pine Tree Products, P.O. Box 
686, Barnegat, NJ 08005. 


GREATEST PATENTS, THE BEST of Edison, 
Bell, Marconi, Tesla, Wright Brothers, and 15 
other world renown inventors. Own all 20 remark- 
able patents. Send only $17.95 to: WORLD'S 
GREATEST PATENTS, P.O. BOX 3386, Sar- 
atoga, CA 95070-1386. 


FREE CATALOG of incredible, functional and 
wearable art featuring M.C. ESCHER and AL- 
BERT EINSTEIN ". (800) 775-3966. 


“MAD SCIENTIST PROJECTS" BY UNCLE 
FESTER HOW TO: GET FREE ELECTRICITY. 
DESCRAMBLE CABLE and VIDEOCYPHER 
ll+. Make HYDROGEN GAS, HIGH VOLTAGE 
FUN and MORE! GUARANTEED!! Order Book 
Send $10.00 to: G. KOHLER, 39 QUARRY, CO- 
BLESKILL, NY 12043. 


FREE PRIVACY & SECRETS CATALOG Mon- 
ey, Business Opportunities. Credit, ID, Protec- 
tion & More. 1-209-434-8335. 


OLD GOLD, JEWELRY WANTED 


MIGHEST CASH for Gold, Jeweiry, Gold Teeth, 
Rings, Diamonds, Watches, Silver, Platinum 
Mail Articles Today. Free gift with Information. 
Chicago Gold & Precious Metals, 10 S. Wabash, 
Dept. 157, Chicago, 60603. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498. 
914-679-6600. 


PLANS & KITS. 


CONCRETE DOME KIT 
Bud your own super stro, 
energy eticient concrete dome 
An ided building for an office, 
store, house, storage shed, storm 
seller, cabin, renta unt, or 


Info Pak 


aero Pal you can magne. 

Sewer |Video/literature 
Mandittic Constructors, In. 
PO Barao = tay nues | $1995 


ELECTROMAGNETIC ENGINE CONVE] 
SION from internal combustion engine 
pollution-free. Info $10. Zero Arc Prod., PO BG 
1714, Perris, CA 92572. 


WATER SWEEPER PLANSIKITS, FREE || 
FORMATION! SEND SASE. ANDERSON D 
SIGN, BOX 4057, BELLINGHAM, WA 98221 


PLANS, BLUEPRINTS 


DETAILED PLANS 10'X16' Bam style Si 
send address, $19.95 to: ELA Designs, PO Bi 
2764, Mt. Vernon, WA 98273 PS. 


TURTLE TRAPS FOR FRESHWATER TANK| 
Catch & remove turtles easily, complete pla 
$6.95. LAGNAF, 1105 Meadow Lane, Anglet 
TX 77515. 


RUBBER, plastic compounds, technique 
‘sources. Free information: Caster, Box 16586V 
Memphis, TN 38186-0586. 


CASTOLITE Liquid Plastics. Crystal clear, 
ors. For casting, embedding, coating, fibergias 
ing, repairing and reproducing with our Mc 
Making Supplies. Catalog $2.00. CASTOLIT| 
Dept. 93E/PS, 4915 Dean, Woodstock, IL 6009 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Polic 
etc. Free Catalog! CRB, Box 56PS, Commad 
NY 1172: 


CALIFORNIA. Acreage. Lots. $50 down. $! 


monthly. 4602 Ethel Ave., Sherman Oaks, 
91423. 


GOVERNMENT LAND 
US CITIZENS ONLY 


ours for $20 
D, MT, NV, 
step-by-step 
iphone helpline, filing 
mation send $3. 
945-PS Port Angeles 
not Homesteading, it's much 


re claim program stil available, 
"m in AK, AZ, AR, CA, CO 


ms, Bl 


BLIC LANDS TI 


GOVERNMENT HOMES from $1 (U repair) D 
linquent tax property. Repossessions. Your ard 
(1) 805 962-8000 Ext. GH-20025 for current rer 
list. \ 


Rocky Mountain Timberlands 
1315 East Main « Dept. PS, P.O. Box 1153 
| Bozeman, MT 1-1153 - (406) 586-8088 


‘— Call Toll Free: 1-800-682-8088 


* MONTANA LAND * 
20 ACRES - From $12,900 


Hike, camp, hunt, fish 
explore Montan: 
unspoiled wilderness, 
Near nat'l forest land 
& recreation areas. 


FREE BROCHURE 
FINANCING 


STEREO POWER AMPLIFIERS, complete 
plans: $7.00, kits: $40.00. Millennium Systems, 
Box 70868, Sunnyvale, CA 94086. 


DISTILL YOUR OWN! Build working alcohol 
water still. Easy to follow plans. $5.00+ $2.00 
handling. S-P Marketing, PO Box 824, Amherst, 
NY 14226-0824. 


in Moni 
Yeliows 


GOVERNMENT LAND now available for clair 
Up to 160 acres/person. Free recorded me 
sage: (707)448-1887. (4JG6) 
MINNESOTA—BEAUTIFUL FORESTED 1 
acres. $6500. National Forest—Gull Lake ' 
Mile. FREE INFORMATION. EASY FINANC 
ING. OWNER. 1-800-782-0746 anytime. 


FORECLOSURES! GREAT RETURN! Lon 
short term investment. Little down. Partnersh 


Irish Cream recipe guaranteed. Six deliciou 
cheap liqueurs. Send $6.00 cash/M.O. t 


Richard, 4128 1/2 Cali 
WA 98116. 


iia Ave, S.W., Seatti 
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JPPING FLAT ROOF PROBLEMS SINCE 
'8 liquid applied fiberglass reinforced 
ylic roofing system. fs as- 
alt, metal, new sheathing. Call Polar 
M”. 1-800-343-7663 weekdays 8-5 CST. 


atellite-TV Aila 3 


56 Page 
Catalog Buyer's Guide 
+ All Major Brands 


+ Complete Systems 
* Accessories. 


)0% Satisfaction 
Guarantee 


'omplel 
r 40,000 Satisfied Customers 


Intruet 


AN SKYVISION INC. 
ig 4 1030 FRONTIER DRIVE 


FERGUS FALLS, MN 56837 


NSTALLOR UPDATE YOURSELF! 


IPER low satellite prices. Free U.S 
brational catalog. Satman, 800-472-8626. 


Get INSTANT SATELLITE 

MONTHLY Aubio Copes Now! 
Fast & Easy Access!!! 24 hours 

THE MOST COMPLETE AUDIO CODE LISTINGS 


900-933-1393, 


$1.00 1st min. / $1.99 each add. min, 
[Testing purposes only « ECE, BH, CA « 18+ 


[a 
DEO CYPHER il PLUS “TEST” CHIP SET 
25.00. SATISFACTION GUARANTEED! 
KOHLER, LOGICAL SOLUTIONS, P.0.B 
, SHARONSPRINGS, NY 13459-0339. 


TELLITE AUDIO TEST CODES 


1-900-773-DISH 
$1.49/minute. 2 min avg. 


Touchtone phone required. 
asy retrieval. Must be 18+ yrs. age. 
MB Enterprises, PHX, AZ 85020 


SATELLITE MONTHLY AUDIO CODES. 1-900- 
SUMMONS—$1 FOR THE FIRST MINUTE, $2 
FOR EACH ADDITIONAL MINUTE. AVERAGE 
CALL 2 MINUTES. INTENDED FOR TESTING 
ONLY. LINTEC CO., SWARTZ CREEK, MI 


GLASSWARE, 
lished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373 


LIFE i ipment. Send 


ARTIFICIAL 

$5.00 plus $2.00 shipping per organi. 
Dynamic Development, PO 
CA 92630. 


S1SSDE CASI uc poems Needed For Now 
Music 


Box 582, EL Toro, 


arasota, 
STAMP COLLECTING 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, P.O.Box 249M, River- 
side, TX 77367-0249. 


SWIMMING POOLS/ACCESSORIES 


SOLAR POOL HEATER Build for under 
$150.00. Send $6.50 for Plans. Design Enter- 
prises, PO Box 26507, Fresno, CA 93729. 


TOOLS & MACHINERY 


LATHES 
STARTING AT $350 
MILLS *METALS +BO0KS, 
"PRECISION 

INSTRUMENTS 


Catalog $2.00 
(513) 322-8562 


CAMPBELL TOOLS COMPANY 


2100-P Selma Rd. + Springfield, OM 45505 


VIDEO EQUIPMEN 


MICROWAVE TV RECEIVERS 1.9 to 2.7 GHz 


36 CH 20" Porobolic Dish Sp. 

36 CH 28" Rod Ant. Sys. 

36 CH 16x20" Grid Ant. Sys. [hoo] 
36 CH 24x36" Grid Ant. Sys, 


‘SUN MICROWAVE INTL 
PO BOX 34522 
‘AZ 85067 
236-1245 
(602) 269-6069 


sacar ORDERS ONLY 1-800-484-4190 code 9793 


WANTED TO BUY 


WANTED USED CD'S, VIDEO MOVIES AND 
GAMES. PHONE (416)534-6355, FAX 
(416)495-1701. 


POWER BAND CUT OFF SAW 


-FAST & EFFICIENT EASY TO BUILD! 
‘eur up To axia A PLEASURE 
T BULD WITH TOOWN 
AUTO PARTS. 

- SAVE HUNDREDS! 

PLANS Hasen. 

$12.95 Lei 


puy petan en 
ILLUSTRATED. 


SEND TO: Lomaco DESIGN MC. 
PO BOX 80178, 522 MAIN ST. VANCOUVER, BC, CAN VBA AAS 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEP'T. ESSPS, JAMESTOWN, 
NY, 14701-00 


FREE COLORFUL, EXCITING Worldwide Pack- 
et. Penny Approvals. Froehlich, Box 177DB, Pine 
River, WI 54965. 


FREE! 100 World Wide With Approvals. Kloster, 
18289 Bunny, Jamul, CA 91935. 


START A STAMP COLLECTION. SEND $1.00 
BILL FOR 20 SPECIAL BEAUTIFUL PICTORIAL 
STAMPS AND OUR LISTS. LIMITED EDITION 
COIN & STAMPS, 510 TEVEBOUGH RD., 
FREEDOM, PA 15042 (SENIOR DISCOUNT). 


4" METAL LATHE $125.40, Taig 21069—124TH 
ST., Chandler, AZ 85249. 


BOX 536PS « HURRICANE. WU « 25526 


KWIK-LOCK cord provides kwik-ree re-use of 
electrical cords, garden hoses or rope. Push 
button, spring tension allows for firm and adjust- 
able control from 3-18". Handy for home, shop, 
camping, boating or biking. Send $3.00 (for set of 
2) to: KWiK-Lock, 182 Denrose, Amherst, NY 
14228. 


WATER PURIFICATION 


WATERWISE PURI homemade dis- 


IFIERS . . 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 
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lach 4.2 million readers every month with an ad in Popular Science Classified Opportunity Mart. July '93 issue deadline (on sale June 15th) is April 16th. Rates: $12.40 
word. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $690 per inch. Payment with order, or charge your Visa, MasterCard, 
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EDITED 


100 Years AGO 


DIPPING To 
DEPTH 


he U.S. Navy once em- 
ployed a version of the 
“deep-sea clam,” 
made from a 
sounding line, 
weight, and 
sample tube, to 
measure ocean 
depths: When a 
weight (D) hit the 
ocean bottom, the 
metal arms that 
guided a line 
dropped, causing 
the line to slip off 
the weight. A sample tube 
(B) was then retrieved to 
study its contents. Today 
the Navy uses electronic 
echo soundings.—May 1893 


75 Years AGO 
SWINGING 
Stop SIGN 

It's difficult to miss those 

clanging bells, flashing red 
lights, and the large cross 
bars that quickly lower 
when a train passes today. 
But an early train signal re- 
flected its origins in a seem- 
ingly gentler, quieter time. 

When a train ap- 

proached this “per- 
fected” signal, the 
“stop” sign first 
swung out from be- 
hind the “look and lis- 
ten” banner and then 
swung back and 
forth: “It is a 
well-known 
psychological 
fact that a 
moving signal is invari- 
ably more effective in 
attracting the at- 
tention than a 
signal that re- 
mains station- 


| ary.”—May 1918 


50 Years AGO 
Copters For COMBAT 


he U.S. Army ordered Sikorsky helicopters after seeing 

successful tests. “It has the great advantages of being 
able to rise and descend vertically, fly either forward or 
backward, hover motionless over a given spot, and operate 
from land, water, snow, or thin ice.” The helicopter’s abilities 
were not fully utilized until the Korean War.—May 1943 


25 Years Aco 


A Jeep For THe Moon 


icknamed the “lunar jeep,” the Lunar Scientific Surface Module was ear- 

marked as the first lunar-surface “rover” to be put into practical use. The jeep 
could carry two astronauts or a driver plus cargo, and could range within a ten- 
mile radius. A swivel-mounted dish on top of the jeep's canopy served as a direc- 
tional antenna for receiving and transmitting. Another vehicle became the first. 
rover, however; it was used in 1971 for the Apollo 15 mission. The four-wheel, 
462-pound vehicle carried two astronauts for 50 miles at 8.7 mph.—May 1968 
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75 Years Aco 
In For THe 
L 


jreviously, truckers 

stayed within 75 
miles of cities for 
smooth driving; but 
graded roads allowed 
one company to develop 
a 740-mile run—from 
Akron, Ohio, to Boston 
—to deliver rubber, a 
necessity in 1918. On 
today’s paved high- 
ways, truckers travel 
coast to coast, staying 
on the road two to three 
weeks at a time and 
averaging 500 miles 
a day.—May 1918 


25 Years Aco 
CARGO KING 


C " proclaimed the 
editors about the C-5 
cargo plane. With a wing- 
span of 222 feet, a length of 
247 feet, and a payload of 
261,000 pounds, a version 
of the C-5 is still the largest 
U.S. Air Force cargo plane. 
Today, the world's biggest 
cargo plane is Ru: s 
Antonov Aj 5 Mr 
with a wingspan 
feet, a length of 
and a payload of £ 
pounds.—May 1968 


Et 


SAMPLING A Century oF POPULAR SCIENCE 
25 Years Aco 
Cueap CRYSTALS 


rilliant liquid crystals 
may be used to build a 
new type of inexpensive 
color-picture tube," pre- 
dicted the editors. The color 
liquid-crystal display was 
created by coating the pic- 
ture tube's face with liquid 
crystals and scanning it 
with an electron beam. Re- 
searchers reproduced video 
test patterns and changed 
black-and-white to colorful, 
though not true-to-life, dis- 
plays. Found today in lap- 
tops and flat-screen TVs, 
color LCDs are still not 
cheap and likely won't be 
for some time.—May 1968 


75 YEARS-AGO 


A STURDY 
FLOTATION 


hile early 1900s-style 

bathing attire may not 
look like the latest togs that 
children wear for outings to 
the beach or pool, this 
flotation device 
bears an uncanny 
resemblance to 
those used today. 
The “swimming 
harness” consisted 
of an inflated circular 
tube or tire that was 
fastened with straps 
to prevent the child 
from slipping out. 
“The harness is strong 
and simple and cannot 
get out of order,” said 
the editors. They deemed it 
“a boon to youngsters who 
are just learning to 


swim."—May 1918 


1 mg. "tar", 01 mg. nicotine av. per cigarette by FTC method. € 1993 R.J. REYNOLDS TOBACCO CO. 


Jus: catching up. Shooting the bull. Batting 
the breeze. You crack open a pack and 
light up a smoke. Now we're talking. 
Smooth. Mild. Flavorful. Low 
tar. Low tar? Hold the phone. 
Used to be low tar meant 

low expectations. Well, pal, 
that was then. And this is 


NOW 


THE LOW TAR WAY TO SMOKE. 


SURGEON GENERAL'S WARNING: Quitting Smoking 


Now Greatly Reduces Serious Risks to Your Health. 


Brainchild 


It took us 75 years of industry-leading technology to reach the perfection 
of today's Pentax cameras. In our newest creation. the IQZoom 115 
we compressed the longest power-zoom lens available in a compact camera 
(38-115mm) into a palm-size body. The new 115 lets you take a dramatic photo 
from a distance that would be "just another picture" with a shorter lens 


We put all the quality and value our reputation iS built on into the IQZoom 115 
Then we added so many desirable features you'll have to see it to 
believe it. Gracefully contoured and simple to operate, the 115 delivers 
sophisticated big-camera performance. The|QZoom 115 is à 
camera so smart it will please anyone interested in taking great pictures 
from amateurs to seasoned professionals. 


7+ PENTAX CORPORATION, 35 Inyemess Drilé Eat 
lanufacturing and Servicing Firfé Cameras * Lensés* 


